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PUBLIC NOTICES 





WEST CHESHIRE WATER BOARD 
i8in. TRUNK WATER MAIN 


Tenders are Invited from 
pg contractors for the EXE Ow of 


- the pe pe EENCH EXCAVATION, RB. G, 

TATEMENT, and DISPOSAL of 
SURPLUS SPOIL in connection with the Laying 
of an 18in. Cast Iron Trunk Water Main, for 4 


distance of about 3 miles, the major ar Ma of 
which will be along main roads with tar 

surface and contained within the Borough wr 
Bebington and the Urban District of Ellesmere Port, 
— in the 1 area of the County of 

Specification, form of Tender, &c., may be 
obtained from the undersigned, and application 
must he accompanied by a oe for £2 2s., 
will be refunded on reseips of a bona fide Tender 
and return of all documents, &c. (provided Tender 
is not afterwards withdrawn). 

Sealed Tenders, endorsed ‘‘ Excavation Work for 
18in. Main,’’ must be addressed to the Chairman 
and members of the West Cheshire Water Board, 
at the undernoted address, and delivered not later 
than Noon on Monday, the 18th August, 1941. 

Board do not bind themselves to accept the 
lowest or any ‘Tender 


HARDMAN, A.M. Inst. C.E., 


Engineer to the Board. 
Water Board Buildings, 
Cross Street, 
Birkenhead 7643 





CITY AND ROYAL BOROUGH OF 
DUNDEE 


ASSISTANT TO | STATION ENGINEER 


APR ee a are Invited for 


above APPOINTMENT from experienced 


Engineers of an preferably not over 40, at a 
ga ap ay with the National Joint Board 
Sch #., Class H, Grade 6, at present per 
annum. 30,000-kW extension is nearing com- 
—, 

pointment will be subject to the provisions 
of The f val Government Superannuation Act, 1937, 


and the selected candidate will be required to pass a 
medical examination. 
Applicants must have a sound theoretical know- 
ledge and considerable practical training and expe- 
in the operation and maintenance of large 
modern high-pressure boilers, fuel and ash-handling 
plant, turbo-alternators and their associated 
auxiliaries. The successful candidate will be 
required to take charge of all overhauls and repairs, 
and must have the initiative and resource necessary 
for organising and expeditiously carrying out such 
work and for Sealing { Drompély with emergencies, as 
well as_ boiler and ternator efficiency touts. 
A thorough tA of the principles of fuel com- 
bustion and steam generation is also essential, and 


rience 








(E. H. LIVESAY) 


(S. H. HEMSLEY) 


{ 
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he would also be expected to assist the 
a a “_* apes ial matters relating to the 
" ApBlicatioog stating age, full particulars of 
theoretical and mechanical training, experience and 


iti ualifications and accompanied by copies of recent 
— eae should be forwarded to the under- 


D. H. BISHOP, B.Sc., M.LE.E., 
General Manager and Engineer. 
Dudhope Crescent Road, 


ee, 
11th July, 1941. 7620 














BABCOCK VALVE VALUE. 








INDEX TO ADVERTISEMENTS, PAGE 71 





CITY OF SALFORD 
APPOINTMENT OF DIRECTOR OF PUBLIC 
CLEANSING 


Applications are Invited for 
APPOINTMENT to the above POSITION. 
Salary £500 per annum, rising oes four annual incre- 
ments of £25 to a maximum of £600 per annum, plus 
bonus (at presen’ 

For conditions of “appointment send stamped 


addressed envelo 
H. Ht TOMSON, Town Gietk, 


Town Hall, Salford, 3 7624 





ESSEX EDUCATION COMMITTEE 


SOUTH-EAST ESSEX TECHNICAL COLLEGE 
AND SCHOOL OF ART 


A Pplications are Invited for 


MEcEAnT BAe POST of LECTURER in 
AL ENGINEERING SUBJECTS. 
ey man appotuted will be required to take day 

c! 


and even » and in pertienis classes on 
Internal Combust — Engines to Higher National 
Certificate 

lary : Burnham (Provincial) Scale. 


Forms of application, for which a stamped and 
should be sent, may be obtained 
the Governors, South-East Essex 
Technical College, Longbri Road, yy and 
should be returned to him by the 6th 

B. E. LAWR 


a 
7642 Chief Education Officer. 





SITUATIONS OPEN 


COPIES or TestmmonsaLs, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 








TO ADVERTISERS UNDER BOX NUMBERS 
SITUATIONS OPEN SECTION. sy 
For the benefit. of a; —— the Proprietors are 
Te te insert b brit no tices that vacancies are 
Sa of notifications from the Adver- 
ices to one ine will be free 


of charge, and co-operation is asked for. 





on 


PRANZED, by by West of England Co., ngaged 
ration of 


E 
ircraft. production, MAN for Pre; 
Schemes for Industrial Applications of 


‘Se pe ee TD nom ys ae. 


JE=PERIENCED MAN WANTED, ll Technical 
and Drasticel knowl a. ft Forg 


P3395 a 





Dies, ny ay and ‘drop forgings. et be capable 
age and” gharge of Plant 620, “The  dinginess 
a ress, , The Engineer 








PAPER ECONOMY 





It has now become necessary, in order to maintain 
the normal circulation of THE ENGINEER, to 
print all advertisement pages on the Thin Paper 
hitherto used for the Foreign Edition. 


So long as our diminishing stocks of thick paper 
will allow, the Home Edition Editorial pages will 
be printed on the usual paper, so that uniformity 


in bound volumes may be maintained. 








SITUATIONS WANTED 
GINEER (44), 


15 Years’ Rxpertenee Works 
Superintendent, SEEKS POSI- 


TION ; wide experience with all classes machine 
tools, modern production methods, costs and labour 
supervision. Good organiser and keen  disci- 
rian.—Address, P3408, Office. 
P3408 B 


EX 





the Man You Are Seeking is Not Amongst those 
Advertising in this Column, Small Announce- 
ment in the ‘‘ Situations Open ’’ Column will Quickly 
and Economically Produce the ht —— & 
plicants, at the same time Eliminating 
hort Waste of Time, and Waste of pram Ry 
charg’ e is Four Lines or under, 4s.; each 
Additional Line, 1s.: Box Numbers, 6d. extra, which 
includes despatch of all replies. 





| Se Young CIVIL EIGINERR en: Stud. 
just uated B.Sc. (Eng.), first- 
class hons., SEEKS EMPLOYMENT with Con- 
tractors or on Research or Teaching Work.—Address, 
P3394, The Engineer Office. P3394 B 


C.E., 





AINTENANCE ENGINEER, Age 41, REQUIRES 
SITUATION. Experienced all ixpes ra boilers, 
steam and Diesel engines, heating —— a —_ 
Institution or pumping station pref dress, 
The Engineer Office. erred. 309 B 





ECH. ENG. (37), A.M.N.E.C. Inst., Ist Class 
Board of Trade Certificate, Final i. City 
and Guilds Mech. Eng., DESIRES CHANGE. 
Executive position required, where initiative, energy, 
and wide engin and commercial experience 
could be fully utilised. Present position ass. works 
engineer. London district preferred.—Address, P3407, 
The Engineer Office. P3407 B 





CAL ENGINEER DESIRES EXEC 
4 TIVE APPOINTMENT near London. Power 
plants, testing, &c. Last appointment consultant.— 
Address, P3398, The Engineer Office. P3398 B 





ROGRESSIVE BUSINESS EXECUTIVE, with 
engineering and general experience, as REPRE- 
SENTATIVE, SALES, LIAISON OFFICER or the 
like, based on London. Has office and floor space, if 
required, in the West End.—Address, P3396, The 
Engineer Office. P3396 B 


UALIFIED CHEMICAL ENGINEER, London 
Q University ees with London office centrally 
situated, DESIR to HANDLE LONDON INTE- 
RESTS "of pane ag Provincial Firm on basis of 
retainer and commission. Free from military service 


obligations.—Address, P3393 eer Office. 
ws P3393 B 
Tre AND EXCAVATORS.—MECHANICAL 
ENGINEER (45), energetic, wi 

experience and also commerci DESIRES 
TION in connection — sub-contracting or, Dro- 
duction. Apprenticeship I 
Address, P3401, The Engineer ce) 











Tr PnEran and EXECUTIVE ENGINEER is 
PREPARED to CONSIDER ALTERNATIVE 

TMENT; age 32%, B.Sc., First-class 
aon. AMI. Mech. E., AM.LE.E.; varied 
experience and achievements ; position must be 
progressive. ~Address, P3406, The he > a 





AGENCIES 





» for Many Years Doi Extensive 
CO! —~ wy 


Strictest confidence.—Box 1, W. H. S 
Ltd., Hambleden House, Shemeld. 2. 





PUBLICATIONS 





GINEERING FIRM WISHES OFFERS of 
TRANSACTIONS of leading Engin 
Institutions for fifteen or twenty years back in good 

condition.—Address, 7631, The Engineer me " 





For continuation of Small Advertise- 
ments see page 72 





SITUATIONS OPEN 


SITUATIONS WANTED 





Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of ' ° 


STATUTORY RULES & ORDERS 
1940 No. 877 


RESTRICTION ON ENGAGEMENT ORDER 
& 


SAL br a = REQUIRED by Laatian | Flow 
Meter Industrial Manufac- 
turers. Protected factory in N.W. London. Excellent 
ive position for good man. Technical training 








IEF ENGINEER, at Present with Largest 
E eering Company in the country, DESIRES 
CHANGE, with further prospects. Shortly available. 
Extens: ive experience in civil, ——_ and elec- 
trical work, design and construction of buildings, 
large foundations, power plant, boiler plani, colliery 
steel works, an Hh factory machinery, heavy 
and maskin shop equipment. 
ARP. officer and with no 
creden' chief engineer.—Ad 
P3392, The Engineer Office. P3392 


"x" (34), Five Years Works and Drawing- 

fice t ten years’ exp. auto. and aero 

engines technical "sales, publications and_ liaison, 

UIRES SITUATION, technical or sales rep.: 

London preferred.—Address, P3405, The ge 
Office. P3405 

















standard or equivalent essential.—Ad 
casing age and salary required, 7627, The ae 
a 





Tena Post You Are Seeking May Not be Advertised 
in this Gime but do not lose the rtunity 
nuns oe ur Requirements before all those who 
Saat interested and could employ you. An 
Adverttemans ~ * Sigcesions —— * —— 
wou seen by all Lead eering 
for a cost of Four Lines, 4s.; 1s. for each Additional 
Line. There is no better way of covering so large a 
field for such a small charge. 








GINEER, Long and Varied Eeperiees of 
umn. tools and woodworking machinery, 
with FIRMS seeking travel- 

technical egg or agent.—Address, 
lng The Engineer O: . P3404 B 


ee M.I. Mech. E., M.I.A.B. (45), FREE. 
Practical expert management, organisation, pro- 
duction. Moderate Finge Short period or perma- 
nency.—Address, P3400, The Engineer Office. 

B 








AUCTIONS, Page 72 
FOR SALE, Page 72 
SUB-CONTRACTING, Page 72 
EDUCATIONAL, Page 2 
PATENTS, Page 2 
MACHINERY, &c., WANTED, Page 72 


For Advertisement Rates see 
First Column Overleaf i 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 











Juty 25, 1941 





THE ENGINEER 





Che Engineer 


Annual Subscription Rates 
(including postal charges). 
BRITISH ISLES ... £3 5 8 


CANADA... £3 3 Thick Paper Ed. 
£218 6 Thin Paper Ed. 

ABROAD .-» «. £8 7 6 Thick Paper Ed. 
(except Canada) £3 $3 0 Thin Paper Ed. 





‘*THE METALLURGISY.”’ 

This sp yom lement, tog deals with the Science and 
Practice o tallurgy, bo th ferrous and non-ferrous, is 
published tree with the last issue of THE ENGINEER 
each alternate month. Next date, August 29 


ADVERTISEMENTS. 

The charges for Classified Advertisements are 1/- per 
line up to one inch—minimum charge 4/-; those 
Scenes ¢ one inch or more at the rate of t 12/- er inch. 

ust be o_o by a remittance. The rates 
ts will be forwarded on appli- 
cation. Classified A 


‘unless delivered before TWO o’clock on Wednesday 
afternoon. 


Letters relating to the Advertisement and the Publishing 
Departments of the Paper are to be addressed to the 
Publis: other letters are to be addressed ‘to the 

Editor of ‘THE ENGINEER. 





Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


Teleg. Address, 
ngin wspaper, Estrand, London.’ 
Tel., Gamera 6585 (10 lines). 





EDUCATIONAL 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 
HUNDREDS OF PASSES in_ the 
M. Inst. C.E., A.M.I. Mech. E., pees. 
AFR Aes, A'M1I. Chem. E., C. 
Examinations have been gained by 4 IL G. .. 
Students. : 
Especially in view of Air Raid and Working Condi- 
tions, study at home with the T.I.G.B. in order to 
progress and results. Write to-day 
ngineer’s Guide to Success ’’—FREE— 
eontaining the world’s choice of Engineering Courses 
—over 200—covering all branches and recogn 
| ey me Mention branch, post of qualifications 
interests you. The T.I.G.. B. guarantees training 
until successful. 


THE TECHNOLOGICAL INSTITUTE OF GREAT BRITAIN, 
76, Temptz Bark Hovusg, Lonpon, E.C.4. 








PATENTS 





yING’S PATENT AGENCY, Ltd. (B. T. KING, 





HODGKINSON '< 
Wenge) Peele Bee) Gas) 





FORD LANE WORKS,' SALFORD: 6, LANES 














F. W. BRACKETT & CO.. LTD. 





ENGINEERS - COLCHESTER 
Water Screens, Pennell Wylie Filters, 
Pumps, Air Comp . Iron Casti etc. 























WORTHINGTON 
- SIMPSON - <a eee 
-NEWARK- ON- TRENT 











Don't run risks. 


finitesimal 
ive gloves is in 
on 2 cont of Bethe ws of  seekdee the pears 
{o-day for details and pri » ee, 


mous sar HORNLEY £0. nee) 








The Classified Advertisement 
Section is usefully employed by 


MECHANICAL, CIVIL 
and ELECTRICAL ENGINEERS. 


FACTORY 
and WORKS MANAGERS. 


SALES MANAGERS, 
BUYERS, MANUFACTURERS and 
MACHINERY DEALERS. 


AUCTIONEERS, 
ESTATE AGENTS and SOLICITORS. 


GOVERNMENT DEPARTMENTS. 


MUNICIPALITIES, 
PUBLIC CORPORATIONS 
and TECHNICAL SCHOOLS. 


DIRECTORS and PRINCIPALS IN 
LARGE ENGINEERING CONCERNS. 
AT HOME AND ABROAD. 

“THE ENGINEER” classified advertise- 
ment section offers the surest means of 
bringing your announcement .to the 
notice of a public anxious to take 


advantage of any opportunity which 
have to offer. _ 


Classified Advertisement Department 
“ The Engineer,” 
28, Essex Street, Strand, W.C. 2. 














A.I. Mech. E.), Patent —. 
book and Consultations Free.—146 


Street, London, E.C.4. *Phone, City "6161. 7230 H 








WHITE’S 
POSITIVE SCRAPER 
LOADING MACHINE 


R. WHITE & SONS 


' ENGINEERS 
WIDNES, Lancs. 














TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK 


JOSEPH ASH AND SON, LTD., 
Rea-street South, BIRMINGHAM. 


GIBBONS BROS., Ltd., DUDLEY 


Teleg.-Gibbons, Lower Gornal. Tele.-3141 Dudley 
Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


. 
Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK. 




















PURE WATER 


Pheeson 


ENGINEERING CO. LTD. 
83 KINGSWAY: LONDON: W:C:2 





Co 
I ANGANESITE} 


MOST CONVENIENT AND ECONOMICAL - MOST 
LASTING AND RESISTING -THE SAFEST AND 


BEST FOR STEAM JOINTS ij 


JOHN HUDSON AND CO.’S SUCCESSORS 
72. Cannon Street, London, E.C.4. 








SUTCLIFFE, SPEAKMAN & Co., Ltd. 


BRASS STAMPINGS 
LEIGH : LANCS. 


London Office - - 66, Victoria Sereet, S.W.1 

















HE PROPRIETORS of BRITISH PATENT No. 
485,546, dated November 30, 1937, relating to 

** Improvements in Nut Tapping Machine,’’ are 
DESIROUS of ENTERING into ARRANGEMENTS 
by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
— and ensuring its practical working in Great 
Britain. ai cs to SINGER, EHLERT, STERN 
& CARDBERG, , Chrysler Building, New es ~ 4, City, 

S 





NHE PROPRIETORS of BRITISH PATENT No. 
411,321, relating to * Improvements in or 
relating to Moly bdenum Steels,’” DESIRE to ENTER 
into NEGOTIATIONS with one or more firms in 
Great Britain for the SALE of the PATENT RIGHTS 
or for the GRANT of LICENCES to manufacture 
under royalty.—Enquiries to he addressed to D. 
YOUNG & CO., Chartered Patent Agents, ~ ome 
End Road, Northwood, Middlesex. 633 H 





. ge ny of BRITISH PATENT No. 
,254, relating to ‘‘ Improvements relating to 
Fs Alloys,’””’ DESIRE to ENTER into NEGO- 
TIATIONS with one or more firms in Great Britain 
for the SALE of the PATENT RIGHTS or for the 
GRANT of LICENCES to manufacture under royalty. 
—Enquiries to be addressed to D. YOUNG & CO., 
Chartered Patent Agents, 21, Bourne End Road, 
Northwood, Middlesex. 7632 H 





For continuation of Small Adver- 
tisements see page 72 








Wertical Milling Machines 
all geared, hardened and ground throughout, ball 
and roller bearings, swivelling head, 30” x 8” Table 
HENRY MILNES LIMITED, Machine Tool Works 
Ingleby Street, BRADFORD 


CITY SALE % EXCHANGE 


ESTABLISHED 1870 


SPECIALISTS IN NEW AND SECOND-HAND PHOTO- 
GRAPHIC, CINE AND OPTICAL APPARATUS. 


COMPLETE COPYING APPARATUS FOR RECORDS 


Specification and quotation by return of post. 


From £50. 


SOUND FILM PROJECTORS FOR CANTEENS, ETC. 


A real Cine show in miniature, for audiences up to 1000. Excellent film library 


We have an excellent selection of second- 
hand microscopes. List on application. 


WRITE DEPT E., 
2, POULTRY> 





CHEAPSIDE, LONDON, E.C.2 


(1929) LTD. 


Precision apparatus purchased for cash 
High prices paid. 













Diesel Engines 
Steam Engines 











Tue Appacut r FILE EXCHANGE. 
3 ee Street, WCI 


PHONE, EUSTON 5733-4. 





STEAM DRIVEN 


GENERATING SETS 


FOR 
SHIP AUXILIARIES 
INDUSTRIAL DRIVES 


EASTON & JOHNSON, LTD. 


ENGINEERS - TAUNTON - ENGLAND 


Telegrams: “ Eastwald”’ Taunton 








Tel: Taunton 3146 


BULLS METAL & MELLOID C0. LTD. 


YWoker, Glasdgow, Wi. 4 
Tel.: Melloid, Yoker. Telephones : Scotatoun 2218 and 9 
BULL’S METAL.—Propeliers, Bars, Sheets, Pump Rods, 
Valve Spindies, Condenser Stays and Plates, &c. 
MELLOID (Reg. Trade rag Pag oe and Boiler 
Tubes, Stays and Plates, Bars, Sheets, Valves, &c. 
HIGH ae BRONZE.—Cast, Roiled, Forged, to 
Admiralty Requirements. 
WHITE ponding —Tempalto, Babbitt, Plastic, &c. 




















ALL TYPES OF LOCOMOTIVE AND MOBILE 


CRANES 
HENRY J, COLES LIMITED 


DERBY, ENGLAND 
Phone: Derby 45436/7. Grams: “Coles, Derby.” 


ge Adu 








NIL 





OLDHAM. LANC'S. 


TUFNOL 


LTD.» 
TIONS 


$ 
BL PERRY BARR, BIE ee 
ww 














AND-CASTING 


2 oz. to 2 ewt. to Client’s specification 
See our Advt. page 63, June 6th. 
CHAS. S. MADAN & CO. LTD. 
BROADHEATH, ALTRINCHAM. 
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A Seven-Day Journal 


Organisation of Production 


In a Journal note of July llth we referred to the 
appointment of a Central Joint Advisory Committee 
to the Production Executive and the extension of the 
Area Boards by the addition of representatives of 
important official organisations. In a statement 
issued by the Production Executive and given in the 
Board of Trade Journal the extended functions and 
duties of the Area Boards, which are to be renamed 
the. Production Executive’s Regional Boards, are 
defined as follows :—Maintenance of the Production 
Executive register of capacity for the region ; arrang- 
ing interchange of machine tool capacity to relieve 
overload and to expedite production; suggesting 
remedial action in regard to firms that may become 
overloaded with a multiplicity of contracts ; advising 
the Regional Controller of factory and storage accom- 
modation on providing and allocating factory accom- 
modation ; co-operating with the emergency repairs 
department of the Ministry of Works and Buildings ; 
maintaining liaison with the emergency service organi- 
sation through the Ministry of Aircraft Production ; 
bringing to the notice of the appropriate authority 
any transport difficulties, whether of workers or of 
goods, and securing their co-operation ; maintaining 
touch with the Board of Trade representative regard- 
ing concentration of industry ; bringing to attention 
raw materials difficulties ; explaining, through the 
trade unions, and employers’ associations’ repre- 
sentatives, the production difficulties which give rise 
to discontent ; and co-operating with the Ministry 
of Labour and National Service on difficulties of 
labour supply and training and in the application of 
the Essential Work Order. Capacity clearing centres 
are to be set up by the Regional Boards where 
necessary. 


Retirement of Mr. J. S. Peck 


Ir is announced by the Metropolitan-Vickers Elec- 
trical Company, Ltd., that Mr. J. S. Peck, who for 
thirty-seven years has been chief electrical engineer of 
the company, has retired, while still retaining his seat 
on the board. Mr. Peck was born in New Haven, 
Connecticut, in 1871. He graduated from Cornell 
University in 1892 with the degree of M.E. (Mech- 
anical Engineer) and entered on a “ students’ ” 
course with the Westinghouse Company, Pittsburgh, 
in February, 1893. When the works moved to East 
Pittsburgh in 1895 with the late Mr. P. A. Lange as 
general works manager, Mr. Peck became chief engi- 
neer of the transformer department, and was also in 
charge of lightning arrestor department. He joined 
the British company in 1904. Mr. Peck was respon- 
sible in his capacity of chief electrical engineer for 
the electrical developments in the company’s manu- 
facture that have taken place over this long period. 
He became an associate member of the Institution 
of Electrical Engineers in 1905 and a full member in 
1907. He was Chairman of the N.W. Section, then 
known as the Manchester Local Section, for the 
1910-11 session and was very active in the affairs 
of the Institution. In January, 1928, he was elected 
to a seat on the board of the Metropolitan-Vickers 
Company. He will always be remembered by the 
employees of the company, more particularly those 
who worked directly under him, for his capacity for 
smoothing out difficulties and of getting everyone to 
give his best. He is succeeded in the position of 
chief electrical engineer by Mr. G. A. Juhlin, formerly 
the chief engineer of the plant department. Mr. G. A. 
Juhlin was born and educated in Sweden. In 1903 
he joined the firm of Dick, Kerr and Co., of Preston, 
remaining with them till 1915. During the last eight 
years of that period he held the position of chief A.C. 
design engineer. He joined the Metropolitan-Vickers 
Company in 1915 and was appointed two years later 
chief engineer of the plant department, in which 
capacity he was responsible for the design of the 
firm’s heavy electrical products. Mr. Juhlin has 
taken an active part in the Institution of Electrical 
Engineers, being Chairman of the N.W. Centre for 
the season 1923-24. He has contributed a number of 
papers to the Institution, chiefly on questions of 
design, and in 1929 he visited the Far East on behalf 
of the company. 


Labour Problems in Filling Factories 


THE Seventeenth Report from the Select Committee 
on National Expenditure, recently published by H.M. 
Stationery Office, deals with labour problems in filling 
factories. Its findings are summarised as follows :— 
Absenteeism in filling factories is due to causes 
which should be cured largely by administrative 
action, after which the residue of culpable absentees 
could be appropriately dealt with. The provision of 
adequate transport facilities for the workers should 
be regarded as a primary duty of the Ministry of 
Supply, either by special arrangements with the rail- 
way and omnibus companies or otherwise. The 
provision of an adequate number of hostels, as near 
as possible to the factories, should be speeded up as 





a matter of urgency, and the scale of charges should 
be reconsidered on the lines of rent for a room and 
payment for such meals as are actually taken. The 
canteens should be the subject of special and urgent 
consideration, especially the problem of. cooking 
arrangements, the provision of adequate equipment 
and the prices charged. The supply of food should be 
given reasonable priority and the Ministry of Food 
should be approached on this question. Sunday work 
should be abolished, except for maintenance of plant 
or in real emergencies. Some adjustment of time 
rates is probably a necessary corollary to this step. 
Increase in production can be achieved by the removal 
of causes of legitimate grievances and by increasing 
incentive. Piecework should be introduced where 
appropriate. The conditions of work should be 
improved so as to reduce industrial fatigue. The 
appointment ‘of men of first-class ability to manage 
Royal Ordnance factories is of the highest importance 
but the Ministry is handicapped by the scale of salaries 
laid down by the Treasury. This scale should be the 
subject of an urgent review. 


Emergency Powers (Defence) Regulations 


Aw Order in Council, Statutory Rules and Orders, 
1941, No. 1023, made by His Majesty the King on 
Friday, July 18th, provides supplementary pro- 
visions with regard to the Government control of 
undertakings. It provides for the removal and 
replacement of any person having functions of 
management, if it appears to the competent authority 
that he is acting or has acted in such a manner as to 
obstruct the authorised controller in the performance 
of his duties. The Order also gives authority for the 
acquisition of the company’s shares and their transfer, 
with the consent of the Treasury, to nominees. Any 
person who may be removed from any offiee or 
position will not be allowed to hold another office in 
the undertaking unless by ission of the com- 
petent authority. . It is also provided that a person 
appointed by the competent authority to hold any 
office shall not, unless it is otherwise agreed between 
him and the company, be entitled to receive any 
remuneration out of the moneys of the company in 
respect of that office or position. With further regard 
to the transfer of shares, holders of shares are under 
the liability of surrendering them to the transferees, 
who shall become exclusively entitled to all the rights 
and advantages of.members of the company, not- 
withstanding that they are not entered in the register 
of members. No petition shall be presented for the 
winding up of the company nor any person rendered 
liable for the payment of its debts because the number 
of its members is below that required by law, while 
a director of the company may not resign merely 
because he has ceased to hold qualifying shares. The 
price to be paid by the competent authority in respect 
of any shares transferred by virtue of an order is 
laid down as that which, in the opinion of the 
Treasury, is not less than the value of those shares 
as between a willing buyer and a willing seller on the 
date of the Order. The Order also provides for the 
covering of accrued dividend rights, as well as the 
payment of outstanding charges. It contains a 
provision for an appeal to the arbitration of a qualified 
accountant, nominated by the Lord Chief Justice 
of England against any valuation of the company’s 
shares made by the Treasury. Finally, the com- 
petent authority may make such modifications of the 
articles of association of a company as appears to the 
authority to be expedient, in consequence of the 
exercise of its powers. 


Discipline in Armament Factories 


A NEw Order made by the Minister of Labour and 
National Service, entitled the Essential Work 
(General Provisions) (Amending) Order, issued on 
July 19th, seeks to improve the discipline in those 
factories which are engaged on important Govern- 
ment contracts. Its proposals have been approved by 
the Joint Consultative Committee, which is made up 
of representatives of the employers and the trade 
unions. The principal Order, we may recall, allowed 
the employer to suspend a worker from his job, but 
entitled the worker to be paid his whole wages. In 
effect, this provision gave the worker suspended on 
disciplinary grounds a short holiday with pay. The 
new Order referred to above restores to the employer 
the right to suspend a man on disciplinary grounds 
without pay up to a limit of three days. It also con- 
tains a provision enabling the worker to appeal to the 
Local Appeal Board within three days of his suspen- 
sion. Should the Board be unanimously of the 
opinion that the suspension was unjustified, or if the 
Board is not unanimous the National Service Officer 
is of the opinion that the suspension was unjustified, 
then he will not, because of the suspension, be dis- 
entitled to the guaranteed wage for the period of 
suspension. If the finding of the Board is against 
the worker, he will not be entitled to such a wage for 
the days of suspension, but if he is a time worker he 


will remain entitled to a proportionate minimum 
wage for the remainder of the week concerned. This 
additional safeguard has been included for time 
workers because the guaranteed wage of pieceworkers 
is calculated for the day. Other sections of the new 
Order refer to workers absent for part of the week due 
to sickness. With regard to offences against disci- 
pline, it is pointed out that the various special 
Essential Work Orders which were made later than 
the general Order have provided that employers may 
report to the National Service Officer cases of indisci- 
pline as well as of absenteeism and lateness. The 
general Order only provided for cases of absenteeism 
or persistent lateness at work. Under the new 
amending Order employers may now report failure to 
comply with lawful and reasonable orders which 
include orders as to the working on day or night work, 
and a reasonable amount of overtime. Power js also 
given similar to that already possessed by the 
Essential Work (Building. and Civil Engineering) 
Order to schedule an undertaking in respect of speci- 
fied classes or descriptions of persons. It is the 
intention that in ordinary cases all the persons 
employed in an undertaking will be scheduled, but 
the power given will enable particular classes of 
persons to be excluded from the operation of the 
Order. The present provision requiring that every 
wotker in a scheduled undertaking must be covered 
has been found too rigid in certain cases. 


Britain’s Tank Development 


In our issue of July 11th we described and illus- 
trated the new “ Valentine ” infantry tank. During 
the past week the Ministry of Supply gave pre- 
liminary particulars of a new type of heavy infantry 
tank, which is being mass produced in British 
factories. It takes its name from the Prime Minister, 
who is one of the few civilians who has ridden the 
new type of tank, which is called the “‘ Churchill.” 
This tank, the Ministry says, is probably the most 
formidable fighting instrument possessed by any 
army in the world. It is heavily armoured to give 
the maximum protection to the crew, but is able to 
move over any kind of ground at a high speed. Its 
great gun power is concentrated in the minimum 
space. The Ministry of Supply states that it is 
unlikely that many enemy machines could stand up 
for long to the devastating fire of these new tanks. 
It adds that if for any reason the “ Churchills ’’ were 
brought to a standstill, the thickness of their armour 
would enable them to be used as small fortresses or 
strong points. Details of the new tank are, of course, 
closely guarded secrets, but it can be stated that the 
design embodies the ideas of tank officers who have 
had service in France, Libya, and Greece. 


Merchant Shipbuilding in America 


ELSEWHERE in to-day’s issue we give some par- 
ticulars of the two recently constructed shipyards at 
Richmond, California, at which ships for British and 
American mercantile services are being rapidly built. 
In our next issue we hope to deal with the Todd-Bath 
Iron Shipbuilding Corporation’s yard at South Port- 
land, Maine, where a further thirty cargo ships are 
being built to British account. At the end of last 
week Mr. Harry Hopkins, the supervisor of the 
American Lease and Lend programme, arrived in 
Great Britain in a bomber. Speaking at a Press con- 
ference on Friday afternoon, July 18th, Mr. Hopkins 
gave some interesting figures with regard to the great 
drive now in force in the United States of America 
for the assistance of the Allied mercantile fleets. He 
said that he did not think he was giving any secret 
away when he said that America would build at least 
6,000,000 tons of new ships in 1942, and substantially 
more than that in the following year. Those ships 
would be ready for service in those years, and during 
the present year about 1,000,000 tons of new ships 
would, Mr. Hopkins stated, be completed and ready 
for service. All the ships, he continued, which 
America was going to build would go into the war 
effort, and would include tankers and merchant 
ships of all kinds. The figures he had given did 
not include’ warship construction. The figure of 
6,000,000 tons he had referred to as being completed 
next year would be nearly 2,000,000 tons more than 
was built in United States shipyards during the peak 
period of the last war. The programme the American 
shipyards were undertaking was, he said, the biggest 
ever embarked upon by any country in history, and 
they were going to build enough ships to bring goods 
into the United Kingdom, and, indeed, into every 
theatre of the world where the democracies were 
fighting Hitler. All the Axis ships in America had 
been seized, and all United States owned ships were 
being directed to the war effort. That, he concluded, 
.was being done in the closest co-operation with the 
British Ministry of War Transport, and its repre- 
sentatives in the United States of America. Iceland, 
Mr. Hopkins recalled, had been occupied, and it was 
legal for American merchant ships to go to that 
country. 
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Further Canadian Locomotive Experiences 


By EDWARD H. LIVESAY 


No. 


Vil 


(Continued from page 379, June 13th) 


Four-cOUPLED ENGINES ON SECONDARY SERVICES, 
C.P.R. 


i yee history of the four-coupled locomotive goes 
back to the very beginning of railways. The 
first engine to propel itself along rails, Trevithick’s 
“tram locomotive” of 1803, was of this type ; 
that gears instead of rods: coupled the two axles 
does not affect the case. Throughout the century 
the type remained in extensive use ; it still does 
a vast amount of work in Great Britain, and it will 
probably continue to do so for a long time yet. In 
America, however,-it began to lose ground earlier 
than in the land of its birth. Trains became too 





selves in the kind of service for which they were 
originally intended, but unfortunately to a great 
extent this failed to materialise, and the engines 
had to be diverted to other work, such as hauling 
stopping trains over secondary lines ; trains which 
vary a good deal in weight. When the engines are 
overloaded, as sometimes happens, the limitations 
of the four-coupled design naturally show up, and 
the engines are criticised for their inability to 
achieve the impossible. The trains running over 
the Toronto-Montreal line, vid Peterboro, are 
typical of these services, and illustrate the duties 
to which many of these engines have been allotted ; 
one of these trains is dealt with in this article. A 








Fic. 24—C.P.R. ‘* 3000" 
heavy for it ; six-coupled engines were called for 
to handle the continually increasing loads. Then 
came the booster, and the use of eight and even 
ten-coupled engines in passenger service ; the four- 
coupled engine’s day was apparently over. 

A few years ago it seemed possible that the type 
might stage a limited revival in America for 
service on the light ultra-fast trains which were 
being introduced in an attempt to woo back to the 
railways traffic that had been lost to the roads. 
Some very striking four-coupled engines were 
built, with 7ft. wheels, such as those on the 
Baltimore and Ohio and Chicago N.W. railways. 
They might almost be regarded as a “ throw-back ”’ 
to the Vauclain compounds, four-coupled, big- 
wheeled, that did such wonderful work between 
Philadelphia and Atlantic City in the late ’nineties 
and early 1900s, often averaging between 60 and 
70 m.p.h. start to stop with quite considerable 
loads, work unique and unapproached up to that 
time, and which to this day has been little improved 
upon. But they were rather special engines, built 
for exceptional and limited service; general- 
purpose types were preferred in America then and 
as a rule are still, so these four-coupled engines 
proved ephemeral and did nothing to halt the 
prevailing trend in the direction of six-coupled 
machines. 

Recently the march of time called for the reintro- 
duction of light, fast trains, and gave a fresh lease 
of life to this more or less moribund type, though 
it remains to be seen whether it is but a flash in 
the pan. In 1937 the C.P.R., affected in the same 
way as some American lines, and with similar ends 
in view, introduced locomotives of the 4-44 type, 
the “3000” class, with 80in. wheels, for handling 
light; fast, non-stop trains ; they are illustrated by 
Fig. 24. Experience with these engines led to the 
building of somewhat similar engines, but with 
certain modifications, later in the same year, the 
‘* 2900 ” class, Fig. 25. The wheel arrangement was 
unaltered, but the connecting-rods drove the 
second coupled axle, allowing a shorter boiler and 
wheel base ; the driving wheels were reduced to 
75in. The cylinder diameter was decreased lin., 
leaving the tractive power unaffected, and the 
weight also was cut by several tons, but the engines 
were still capable of high speed with light trains. 
They are attractive machines and would un- 
doubtedly have given a good account of them- 
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CLass 4-4-4 LOCOMOTIVE 


| very condensed account came into article No. VI 


in THe ENGINEER of November 15th last ; this is 
the full story. 


The chief dimensions of the ‘‘ 2900” class are 


as follows :— 
Cylinders ... ... 164in. by 28in. 
Driving wheels ... 6ft. Sin. 
BOUeOr..s 4s. 67}in. and 73in. 
by 16ft. 
Fire-box—Length 93in. 
Width 70in. 
Grate area 45 square feet 
WE eg ae 300 Ib. 
Weight—Leading truck ... 23-6 tons 
Drivers. ... ... 49-6 ,, 
Trailing truck ... 33-5, 
Total ra 106-7 
Engine and tender ... 188-4 


‘Heating surface—Tubes ... 2091 square feet 
31 * 


Arch tubes ... 
Fire-box . 169 
Superheater 900 
Total 3191 
Wheel-base— Driving 7ft. 2in. 
Engine shit oigae WES 32ft. 7in. 
Engine and tender ... 64ft. 9in. 
Tractive effort ... ... + 26,000 Ib. 
Factor of adhesion ... ... ... ... ... 4°28 
Coek! 657 S55 5.55 GRR 12 tons 
Water... 7700 gallons 


The boiler is domeless and has a multiple throttle 











and Schmidt superheater, Walschaerts valve gear 
and Wakefield lubricators are employed, with an 
“ Elesco ” feed water heater. They are hand fired. 

It will be seen they are quite powerful engines, 
with considerable adhesion, despite the two-axle 
limitation, and that boiler power related to cylinder 
capacity is generous with the result that steaming 
is good. Semi-streamlining was a feature, and this 
originally extended to the chimney; it is now 
made I1ft. higher, as in the photograph. 

A few words on the route. From Montreal to 
Toronto vid Peterboro is 338-6 miles. To Glen 
Tay, 144 miles, it is part of the double-track main 
line, but from thence it is single ; this section has 
not previously come into these articles, as has the 
major route vid Belleville and Trenton. It acts as 
a relief line and is actually a couple of miles shorter 
than the other. It makes double tracking of the 
main line beyond Glen Tay unnecessary and has 
the additional advantage of serving another 
stretch of country. 

* Train No. 35,”’ with which this article deals, is 
a general-purpose train. It is the Canadian equiva- 
lent of the English services that came into the 
*« Veteran Locomotives ” article in the July 28th, 
1939, THE ENGINEER, on the London, Three 
Bridges, Tunbridge Wells triangle. Carrying 
passengers, mail and express (parcels), it stops at 
every station, including some of the “ flag” type 
(“‘ halts ’ in England), and though its average speed 
naturally suffers, a maximum of 70 m.p.h. is some- 
times reached between stations and acceleration 
must be rapid. On this occasion the train con- 
sisted of four cars, one a buffet parlour, weighing, 
say, 275 tons. Leaving Windsor Station, Montreal, 
at 9.25 a.m., in pouring rain, with engine “ No. 
2925,” and Engineer Drew and Fireman Fitchell in 
the cab, I found that though the latter was of the 
usual comfortable enclosed type so well suited to 
the Canadian climate, it was not provided with a 
third seat—until later on the conductor (guard) 
took pity on me, and produced a block of wood as 
a substitute. The start was watched with interest ; 
it was a four-coupled engine, the load was appre- 
ciable, and the rails were wet, so I was prepared for 
possible ‘‘ cutting-up.”” Many enginemen, used to 
six or more coupled wheels, are apt to be impatient 
with the more sensitive class, often failing to give 
the throttle the gentler touch called for, but Drew 
was not of this type. He coaxed rather than forced 
“No. 2025,” and was always ready with an 
instantaneous check if the engine showed the least 
sign of kicking up her heels. Sand was used, of 
course—both pairs of wheels get this—and there 
was no slipping ; my notes say: ‘‘ On ful) throttle 
and valve travel, almost at once cut to 45 per cent., 
then 25 per cent. when really moving.” I had not 
expected such generosity. Incidentally, there is 
no booster on this class, though to my no doubt 
superficial way of thinking it is just the type of 
engine on which the booster would show its worth, 
and just the sort of train, too. But Mr. Bowen, the 
C.M.E., said “ No,” and I humbly defer to his 
dictum—but I still don’t quite see why not! 
Perhaps for financial, other than mechanical, 
reasons ¢ The safety valves were lifting as ‘‘ No. 
2925” pulled out, and the noise seemed greater 
than usual, possibly due to the high pressure, 
300 lb. Fitchett agreed and added that when he 
‘* popped ” too, the combined racket was awesome 
—this I could well-believe. Generally the feed 
pump was put on to check blowing off ; if already 
on, the injector. But it is impossible always to 
prevent blowing off on a stopping train, boiler 
demand fluctuating so frequently. 








Fic. 25—C.P.R. 
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In the 4-7 miles to Montreal West there were two 
stops ; afterwards the speed rose to 60 m.p.h. and 
remained at about this figure most of the way to 
St. Annes, 20 miles. Sand was always used at 
starting ; there had been no slipping so far, in 
spite of wet rails. Fitchett was kept very busy 
feeding the 45 square foot grate with what looked 
to me rather poor coal, fine and dusty. The fire- 
door was always kept closed between times, as 
seems to be the rule in America, unless it is opened 
as an additional check on blowing off. This brings 
me to the pneumatic treadle-operated door, 
already referred to several times in these articles, 
and withapproval. Fig. 26 shows it and its operating 
gear. The fireman, having filled his scoop, turns 
toward the door, bringing his left foot on to the 
treadle A; its depression opens the valve B, 
letting air into the cylinder C, which in turn opens 
the divided door D. The two halves being hinged 
at the top, they swing apart, and in goes the scoop. 
Turning back to the bunker, the foot naturally 





Fic. 26—CaAsB FITTINGS AND CONTROLS 


leaves the treadle, and the door shuts. If the 
fireman wants the door to stay open the hand lever 
E is used, held by a catch. If necessary, this lever 
can be set to prevent the door shutting completely 
when the treadle is freed. This pneumatic arrange- 
ment is simple and effective, and I often thought 
of it during my English experiences, when watching 
firemen handling the more primitive devices some- 
times to be seen there. One journey in particular 
comes to my recollection; a very long non-stop 
one, on a fine engine with none too generous boiler 
power, and a very skilful, almost pedantically 
conscientious fireman, who opened and closed the 
fire-door—by means of a chain—after every single 
scoopful, never once failing to complete the cycle. 
There was an inspector on the footplate, to say 
nothing of an observer, which may have had some- 
thing to do with his scrupulosity ; it would have 
had I been the fireman, I know! Thousands of 
times that chain was caught and pulled—in scoop 
—caught and pulled again. It really got on my 
nerves; I felt ‘ike bursting into tears. My 





admiration, of his devotion to an exasperating duty 
was unstinted, but my detestation of the chain was 
absolute. The skill and work involved—the 
antiquated nature of the arrangement—its primi- 
tive inefficiency! So admirably suited to “ Loco- 
motion No. 1 ’—so completely out of place on a 
twentieth-century engine. J am fond of a fine loco- 
motive, and'it saddens me to see it associated with 
such a slipshod blemish. A chain-operated fire- 
door goes beyond being a blemish—it is almost a 
crime! But here again, finance may enter into 
the matter ; a pneumatic fire-door costs more than 
a chain. It may be said apologetically of the latter 
what Monsieur Levassor said of the Panhard 
change-speed gear, and its clashing wheels: 
“C’est brusque et brutal, mais il marche.” So is 
and does this infernal chain—but the ashcan is the 
proper place for it, nevertheless. 

After St. Annes came Vaudreuil ; thence it was 
uphill to St. Lazare, taken easily at 40 m.p.h. 
‘No. 2925” was steaming very freely, and there 





2900" CLASS C.P.R. 


was considerable blowing off, due to the ample 
boiler and frequent stops. There is no stinting 
of anything connected with steam generation on 
these engines. Heating surface 3191 square feet, 
a 45 square foot grate, and 300 lb. pressure, yet 
the cylinders are only 16}in. It is a fault very much 
on the right side, if fault it be—and it isnot. De 
Beaujeu, 44 miles, was reached at 10.29, after 
seven stops had been made since leaving Montreal, 
giving an average speed of 36 m.p.h., which is very 
creditable. Here one car was dropped, reducing 
the load to about 200 tons. A few miles farther on 
the Quebec-Ontario border was crossed, station 
names ceasing to be Gallic, and becoming Gaelic. 
After Glen Norman came Glenroy, 57 miles, a “ flag 
stop,” and I noticed the first slight slipping, the 
result of a very snappy start, the succeeding six 
miles to Apple Hill taking nine minutes, corre- 
sponding to the usual rate of travel. 

Riding was good, a little rolling being the chief 
thing noticeable, probably due to track inequality ; 
the frost was still by no means out of the road bed. 


In Canada it goes very deeply into the ground 
during the long, severe winter ; only the surface 
had thawed out, and it was soft and waterlogged. 
The four-wheeled rear truck, as found on “ No. 
2925,” does much to steady the running over 
rough track, though that is not its chief raison 
détre, but the weight of the fire-box. A load of 
over 30 tons would be too great for one axle. 
The truck frame is anchored to a cross stretcher, 
Bissell fashion, as is always the case in America ; 
it is double, the laminated springs lying between 
the side members. 

At Chesterville, 87 miles, water was taken ; the 
time was 11.49, and the distance had been covered 
in 144 minutes, inclusive of sixteen stops, making 
the average 36 m.p.h. Sixty was often reached 
between times; get-away was always quick, and 
certainly I could see nothing at all to complain of 
in this type of engine—except the absence of 
window wipers! The engine just demanded a 
little more consideration than a six-coupled one, 
and this it got from Drew. 

A visit to the buffet car enabled me to look over 
the coaches, of which there were now only three. 
It was the last vehicle, a twelve-wheeler of an older 
type, very similar in design to that in Fig. 27. 
Though bringing up the rear, its motion was very 
steady, with little sway, despite short rails—about 
40ft., I think, and staggered joints. Wooden 
construction was the rule in the past, and tare was 
not very great, but the introduction of steel, and 
then all-steel and air conditioning, ran it up, until 
an 85ft. diner of 1930 weighed 87 English tons. 
The heaviest vehicle of which I have details is Sir 
E. W. Beatty’s private car, weighing 90 tons. The 
modern car, of alloy steel, is considerably lighter, 
and Fig. 28 is a good example of it. It is air 
conditioned, 65ft. long, seats seventy-two 
passengers, and weighs only 50 English tons. It is 
impossible to mix such cars as this with the old 
heavy stuff, however; it must be used in trains 
made up entirely of light cars. Little attempt was 
made formerly to reduce weight, and such features 
as triple windows, six-wheeled trucks, &c., ran the 
tare up heavily, but the day of the Leviathan is 
over. The transition stage brings difficulties, such 
as the mixing of light and heavy stock, imposing 
strains on draught and buffing gear, and still worse, 
trouble in the event of collision. “ All or none” 
is the ideal ; like most ideals, it is slow of attain- 
ment. From this it will be understood how the 
addition of one heavy car to a train may upset 
a four-coupled engine, and give the crew occasion 
to blaspheme ; it is not a matter of a mere 35 tons, 
as in England, but might be over double that 
amount. 

The Rosedale restart coincided with a heavy 
up gradient, and there was slight slipping, as the 
rain at Montreal had tapered off into a misty 
drizzle, just the thing to upset adhesion. The 
next stop was at Smith’s Falls, the first divisional 
point, 129 miles, at 12.59, one minute ahead of 
time. The run had taken 244 minutes, including 
twenty-four stops, speed 32 m.p.h. Drew and 
Fitchett gave place to Boylan and Seabrook, and 
the usual servicing was.done. Drew’s handling of 
the engine had been a real pleasure to watch, as it 
was just the kind of thing a four-coupled engine 
responds to. 

Smith’s Falls was left at 1.10 p.m., and fast 
running followed over the 11-6 miles to Perth, 
covered in thirteen minutes, 53-5 m.p.h. The 
engine danced a good deal along here ; the track 





was rough, and Boylan apologised. We branched 

















. 27—OLD TYPE WOOD CONSTRUCTION COACH 
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off the main line at Glen Tay, entering the single- 
track route to Peterboro, and curvature and sharp 
gradients became more frequent, but the engine 
took them all well. Steam blew down a good deal, 
in spite of the higher chimney that had been put 
on since I had ridden the same engine two years 
earlier. “‘ Blinkers’ would probably solve this 
problem. The cool, misty air intensified the 
trouble ; though it was mid-April, patches of snow 
still lay beside the track, and Lake Soko showed an 
expanse of grey, sodden ice. The countryside was 
drab and colourless; a dove let out from our 
mechanical ark would have returned without a 
green leaf or blade of grass. Shortly after leaving 
Sharbot Lake, however, the sun burst out, and 
things became more cheerful. Following Tweed 
a heavy ruling gradient was mounted, with the 
engine blowing off vigorously. A good steamer, 
evidently, but the fireman had no very easy job, 
what with the fine, dusty coal and 45 square foot 
grate. I did not feel inclined to use his seat at all, 
as he needed it far more than I did. But at Ivanhoe 
the conductor (guard) appeared with a block of 
wood, on which I parked myself at intervals, 
assuming a lowly position near the floor. It was 
not quite a seat of the mighty and reminded me 
somewhat of the stools of repentance, on which I 
have perched in England ; still, it was far better 
than nothing. Along here Boylan thrilled me with 
a dramatic and gruesome yarn of a fireman who 
pitched head foremost into the fire-box ; needless 
to say, he was cremated. Sitting on my block of 
wood, I contemplated the fire-door, fascinated. 
Could it really have happened, or was Boylan 
pulling my leg? That could happen, I know—it 
has actually in my experience. I will let the 
reader form his own conclusion, after looking closely 
at Fig.26. May I draw his attention to some of the 
fittings on the back plate? T is the hanging 
throttle, held by catch and ratchet ; R the reverse 
wheel, with the whistle trigger W just over it. 
M is the brake control gear, with the brake gauges 
Jl and J2 above. K is the steam turret; if it 
were outside the cab there would perhaps be less 
heat inside. H is the feed water gauge and P 
steam pressure ditto. It is a neat and well- 
arranged cab, the planished steel finishing and 
electric lighting adding to its attractiveness. The 
trigger for the air-operated whistle is very con- 
veniently placed ; the latter is sounded incessantly, 
at crossings &c.—and nearly always when one is in 
the middle of an interesting conversation. 
Havelock, the second divisional station, was 
left at 4.11 p.m., two minutes early. The 109 miles 
from Smith’s Falls had taken 181 minutes, including 
thirteen stops, 36 m.p:h. overall. Again the crew 
changed, Engineer Durrington taking over, and the 
train pulled out at 4.20 p.m. Over this last 
division I had. noticed one or two instances of 
tricky starting, backing up being necessary before 
going ahead. The next station was. Norwood— 
‘ what a familiar sound the name has !—a well- 
remembered little town, my first place of abode in 
Canada. Many times in the old days had I walked 
along the track to town ; nothing seemed to have 
changed very much, and the fields and woods 
alongside, in which I had toiled under summer sun, 
and in winter’s frigid zero, looked very friendly and 
pleasant. And so through Indian River into 
Peterboro, a flourishing city on the banks of the 
beautiful Otonabee River, the only considerable 
urban centre on this route between Montreal and 
Toronto. It is quite a manufacturing place, where 
** Quaker Oats ’’ come from, among other things. 
Here there was a fifteen-minute stop, and consider- 
able station work ; we left again at 5.15 p.m., for 
Cavan, the next halt, at the foot of a “ruling 
gradient ’’ extending several miles nearly to 
Pontypool ; it appeared to be in the neighbour- 
hood of 1 in 100. During the climb, which was 
taken on three-quarter throttle and 25 per cent. 
cut-off, Durrington improved the shining hour 
with an account of the Battle of Cavan Hill, as 
the incline is called; the story is one of the 
division’s classics. It concerns Mary Anne, an 
old dame who lived in a cabin near the track, and 
her cow, and tells how they fought an engagement 
with the C.P.R., ending in victory for Mary Anne, 
but defeat for the cow. It seems that one unlucky 
day, Bossy, with bovine vacuity, disputed a train’s 
right-of-way and was duly gathered to her fathers. 
The C.P.R. ungallantly disclaimed liability, and 
flatly refused compensation. It was adding insult 
to injury—not content with getting Mary Anne’s 
cow, now they had got her goat as well, and battle 
was joined. An epidemic set in, of engines stalling 
on the bank, coming to rest with madly spinning 
wheels. Investigation brought to light a mysterious 
substance on the rails—it looked like soap—by 


heck, it was soap! ‘Elementary, my dear 
Watson.” But in spite of close watch and many 
sudden raids, Mary Anne could never be actually 
caught at her slippery tricks ; -trains went on stall- 
ing; Mary Anne went on soaping. Finally, 
admitting both defeat and liability, the company 
offered compensation ; the epidemic ceased, engines 
found foothold, and peace once more descended on 
Cavan Hill. Thereafter Mary Anne’s soap was 
used only on dirty linen, never on the rails. She 
had triumphed, and Bossy was avenged. 

The fireman had no time to day-dream on Cavan 
Hill; the 45 square foot grate and poorish coal 
kept him fully employed, inducing a little peevish- 
ness, and doubts—passed sotto voce to me—as to 
whether the throttle and V.T. positions were the 
best possible for this particular gradient. It is 
unwise to take sides in the cab, so I shuffled out of 
the dispute, merely saying that in England some 
enginemen might use full. throttle and a shorter 
cut-off, which might have been better from his 
point of view. The discussion was terminated by 
our arrival at Pontypool, 5.50 p.m., where I was 
stopping off, to visit old friends, and go over 
masses of notes that were piling up on me, the 
result of a couple of thousand miles’ travel on all 
sorts and conditions of locomotives since landing. 
I was suffering from a surfeit of locomotives, and 
craved rest and recreation, to say nothing of relief 
from black-out. 

During this rest cure I walked daily along the 
track into the village—the railway is often used as 
an unofficial thoroughfare in Canada—which gave 
me a chance to investigate the sort of road bed and 
steel that I had been running over. I was a little 
dubious about several things, and approached a 
section man (platelayer), asking him to expound 
unto me the scriptures. He said it was still too 
early to do serious work on the track, as the frost 
had not all come out of the ground. It does this 
unevenly ; one tie (sleeper) may sink, and an 
adjacent one remain in situ, in which case “‘ shims ” 
—this was not his word, but it will serve—are put 
between tie and rail base, pending packing with 
ballast later, and proper levelling. The rails are 
spiked down and many of the spikes had worked 
up, not being in contact with the rail base at all. 
It did not look very good to me ; had I known of 
this, the enjoyment of some of my trips might have 
been reduced somewhat! But there—*‘ what the 
eye does not see, the heart does not grieve for,” and 
things could not have been too bad, as all the 
engines on which I had ridden had remained on the 
metals. The Canadian winter is so long and severe 
that most track work has to wait for spring. I had 
just caught the Pontypool section in the transition 
stage, when defects could be seen, but it was not 
possible to do much about them. The sun was 





baking down and the rails were shimmering as | 
walked the track to Pontypool, yet a few inches 
below the surface the ground was as hard as iron 
and patches of snow still lay in sheltered places on 
May Ist. This was Ontario, of course, and a very 
late spring. By contrast, at the moment of writing, 
here in Victoria, B.C., February 15th, everything 
is in bud, and a Japanese plum tree is in full 
blossom ; there has been no winter at all. But then, 
as everyone knows, Victoria is the Garden of Eden ! 

Ultimately carrying on with the same train and 
engine, the last stage to Toronto calls for little 
comment. Gradients over the Peterboro route are 
severe in places, and so sudden that one can see 
them coming, switchback-like. My thoughts 
went back to the Oxted to Tunbridge Wells route, 
on which I noticed the same thing, and my heart 
went out to it, and the sturdy little tank engines 
I rode, and am so fond of. Curvature along this 


‘Canadian line is also frequent, but ‘‘ No. 2925” 


took it well, the short rigid wheel base and trucks 
at both ends being admirably suited to a sinuous 
track. From Donlands a long and severe gradient 
extends down almost into the Union Station, 
Toronto, where the train came to a stand at 
7.25 p.m., O.T. The 338-6 miles had been covered 
in ten hours, including approximately fifty stops, 
two of them occupying twenty-five minutes. The 
overall average speed was therefore 34 m.p.h.— 
decidedly good, all things considered. One 
hundred and ninety-five miles were single track, 
and the stops averaged only about 6 miles apart. 
I liked the engine very much, and though for this 
sort of work nothing can quite offset the absence 
of another driving axle—except a booster, which, 
Mr. Bowen says, it does not need—to me it seemed 
a most attractive engine, and it was unfortunate 
that my observations were made when it was 
doing work which did not bring out its capabilities 
fully, and which was not the sort of thing for which 
it was originally intended. 

IT can guess what some critics will say after 
reading this account. ‘‘ An engine with 26,000 lb. 
tractive effort, ample boiler power, 6ft. 3in. wheels 
and 49 tons for adhesion, handling a train weighing 
only 200-275 tons—why, she ought to eat it!” 
Granted, and so she did—this particular train. 
The point is she might have had to handle a much 
heavier one, under bad weather conditions, and 
still keep time over a heavy route, with stations 
only 6 miles apart, in charge of an engineer who 
was not fond of a four-coupled engine, and would 
not bother to humour it—then things would tell 
against it. A sort of “mixed traffic ” design would 
be more popular and less likely to be overloaded. 
I am inclined to think the day of the four-coupled 
engine in Canada is over ; “ "Tis true ’tis pity, and 
pity ‘tis "tis true.” 








Reactance of Transformers with 
Sandwich Type Windings 


By S. 


HEN the standard formula normally used for 
calculating the reactance of core type trans- 
formers vith concentric windings is applied 
directly to similar transformers having sandwich 
windings—with the axial and radial dimensions 
interchanged—the calculated values seldom agree 
with the test figures. With sandwich type wind- 
ings the proportions of height to total radial thick- 
ness of winding are of a different order, and so 
certain assumptions made in the original formula 
are no longer valid. Accordingly it is necessary to 
re-examine an original formula to decide what 
simplification, if any, can be applied under the 
new conditions without loss of accuracy. 

In a classical work on the subject, Rogowski! 
derived a formula for the reactance of a core type 
transformer with symmetrical sandwich windings, 
and the following is based on this analysis, modified 
where necessary to bring it in line with one con- 
venient form of standard formula normally applied 
to concentric windings. Other references of 
interest to the present study are given in the 
bibliography at the end ® * 4, 

In Fig. 1 the section of a symmetrical sandwich 
winding of a core type transformer, arranged with 
half a coil next to the top and bottom yokes, is 
shown. This winding consists of two primary and 
one plus two half secondary coils shown in the 
diagram as B, D and C, A and E respectively. The 





word “coil” is here understood to mean a group 
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of one or more coils, which may be either disc or 
crossover coils, the term ““‘ group ”’ being avoided 
because of the special meaning attached to it below. 
It is assumed that the ampere turns of the half 
coil A balance the corresponding ampere turns of 
the upper half of coil B ; that the ampere turns of 
the lower half of coil B balance those of the upper 
half of coil C, and soon. In this particular example 
the winding is thus divided into four “ groups ”’ 
(n=4), the number of groups being equal to the 
number of radial air gaps, or twice the number of 
complete primary coils. 

Coil B having a total axial dimension of 2 a, cm. 
is usually split up into two separate even-numbered 
groups of coils, axial dimensions a’, and a’,, with a 
duct 8’ between, so that 2a,—2a',+8’. Since 8’ 
is always relatively small, it can be assumed with- 
out any appreciable error that 2 a’,=2a,. When 
coil B consists simply of a single crossover coil, 
2a, will be the total axial dimension of the coil. 
Similar assumptions refer to whole coils C, D, &c. 

The reactance of the transformer, assuming a 
1:1 ratio, is given by 


X=4rw'n (34 %t%) te x K, x 10~ henries, 
or 
X=47ww'n (542i bm x, x 10~ ohms’ 


(1) 
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where 
w=number of turns per group, primary or 
secondary, 
n=number of groups, primary or secondary, 
w=2 2 x frequency (f), 
a,=axial dimension of primary group in centi- 


metres, 

a,=axial dimension of secondary group in centi- 
metres, 

c=radial distance windings to core in centi- 
metres, 


h=radial height of windings in centimetres, 
5=radial duct primary to secondary winding in 


‘centimetres, 
Ln=length of mean turn of windings in centi- 
metres, 
p=permeability of the core, 
P MeL rner eens EPO 
a,+4,+6 
kh { ) 
l—e 1 p—-Il ai »)t 
a - ——— . ] 
K, =I cic i pts € € 


and is a correction factor which takes account of 
the form of the leakage field as modified by varying 
proportions of the height to total thickness of the 
windings. 

If the number of turns in each group is not the 
same—which is usually the case both with disc coils 
and crossover coils—the value of w*n becomes 
Zw,2n,. This will be made clear when actual 
examples are worked out later for comparison with 
test results. In further evaluations of formula (1) 
the original value w* n will, however, be retained. 

Formula (1) may be expanded further as follows : 





X=8 7’? w? nf (04% ‘1m x K, x 10-* ohms 





=71-9winf (s atone x K, x 10~* ohms 
If for f, 50 xf 
tion is saved for all normal calculations. 
+a,\Ln f 
3 ) h “50 


is substituted, one slide rule opera- 





K=8-05 wn (34% x K,x 10 
ohms . sway 20 (2) 

This gives the reactance of a sandwich type 
winding when account is taken of the distance of the 
inside of the windings from the core. 

If the transformer has not a 1 : 1 ratio, then the 
value of reactance will be referred to the primary or 
secondary side according as the values of w and n 
refer to the primary or secondary windings 
respectively. 

Formula (2), expressed as a percentage of the 
voltage, is : 


-_g.or(s  %t4s\bn Lon f 
X=3 05(6 3 i mm X50 


x K, x 10 

per cent. . A He ‘ (3) 
where v=volts per turn and I=current in the 
Winding. 

These formule have a maximum accuracy when 
ay +a,+ 
a+, 

value lies between | and 2; 


is approximately=1, or when its 


(i) 


z.e., when the radial 


height h of the windings is equal to, or 
greater than, the total thickness ¢ of one 

group. 
The first simplification that can be made to the 
somewhat complicated form of K, is to take 


n=1, which is very nearly true for all normal 
pe 
values of induction used in the core. 





ret Af tee val 
mye es kh is ¢ (: . ) 
If we put t=a, +-a,+-4, 
7 ety 2a » Be 
K,=1 ies See 1- pkey) 4 
7.5 | a 
(4) 


Values of K, are plotted against ’ for various 
normal values of in Fig. 2, in curve I for -=0-05, 
in curve IT for —0- 1, in curve III for =0-2, and 


in curve IV for : =0-3. The upper curves refer to 





values of K, between 0-6 and 1-0, and the lower 
curves to values of K, from 0 to 0-8, with the ; 


values drawn on a much larger scale. Usually, for 
the normal type of sandwich winding met with in 
practice, the lower curves will be more frequently 
used. 


If in formula (4) for K,, e=co, t -27"} = and 


K,, which we shall now call K, becomes 
h 
l—e* <9 
h 


wv. 


t 


This value of K,, substituted in formula (2), will 
give the reactance of a sandwich type winding 
when the effect of the proximity of the iron in the 
core is considered to be negligible. Formula (2) 
then becomes 


X=3-95 w? n (34+ 35} SE 16-* 


ohms SIS SMa ec ys ls Ba. (6) 
In Fig. 3 values of K are plotted against values 


K,.—4K—] (5) 


f 


Re 
h 50 


h 
of re the lower curve again showing values of , 


on a larger scale. It is interesting to note, in 


evaluating K, that with 2 1-8 
0-318 


Kea——- 


h/t’ 


since ¢ a is negligible to slide rule accuracy 
within these limits. 

The influence of the iron in the top and bottom 
yokes on the reactance is very small. If it is 
assumed that the length of yoke covering the coils 
is on the average one-third of the mean circum- 
ference of the coils, and 2 is the number of full 
H.V. or L.V. coils per limb, then the maximum 


; SOAS 
correction due to this is a . For ordinary pur- 


poses this correction is less than the order of 
accuracy that can be expected in the original 
formula, and so can be neglected. 


If in formula (5) we assume that mis large— 


that is, that the length of the winding is great in 
comparison with the total radial thickness—we 
have the condition obtaining with normal con- 
centric windings. Therefore K=1 and formula (6) 
becomes 
* * a,+a,\ L f 
X=3-95 w? n (8++4+,? )—" x=» 
Dw n t 3 h x 50 x 
which is the standard formula for concentric wind- 
ings. Expressed as a percentage this is 


X=3-95 (3 ata i I wn f 


10-* ohms, 


3 X—— X xX 10-* ‘per 


Roce i® 50 

cent. 

It now becomes necessary to decide from test 
results whether for- 
mula (2) or formula 

h (6) can be applied in 
calculating the react- 

















medium to large-sized 
interconnected-star 
earthing transformers 
designed for operation 
on 6-6 and 11-kV lines. 
The transformers were 
of the core type and all 
had disc windings. The 
proportions of the tank 
and the values 
reactance were such 
™ that no appreciable 
leakage flux passed 
through the tank sides; 
® that is, there was very 
little difference be- 
tween the tested im- 
pedance with the 
transformer in the tank 
and out of the tank. 
The results refer to 
the transformer tested 
out of the tank. 
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£ C) A ance of sandwich type 
windings. 

s ; P The following test 
‘| ® r results have been 
LETS a obtained, as a matter 

4 f Senses a” B of convenience, on 


of | - 


Normally, the value of impedance of an earthing 
transformer is of very little importance, since the 
magnitude of the fault current flowing is deter- 
mined almost entirely by the ohmic resistance of 
the earthing resistance connected between the 
neutral and earth. Cases arise, however, where 
the windings of the earthing transformer are 
required to withstand the full fault current for a 
given time with the earthing resistance short- 
circuited, as when flash-over occurs on the neutral 
terminal of the transformer. Under these con- 
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y 
Curve I, c=0-05. 

Curve IIT, c=0-2. 
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Curve II, e=0-1. 
Curve IV, c=0-3. 


Fic. 2 


ditions it is desirable to be able to calculate the 
effective impedance with reasonable accuracy. 

Example 1.—6-6-kV line, 1310 A in neutral, 
50 cycles, 12-group winding, consisting of four 
groups of twenty-four turns and eight groups of 
twenty-six turns per group. 

Axial dimension per group=21-4mm. Radial 
dimension=43 mm. 

Axial distance between groups=12 mm. Radial 


10 






07 


06 





0 06 08 10 14 =—«16 
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Fic. 3 
distance windings to core=26-5mm. Inside ‘ 


diameter of windings=264 mm. 
Test impedance at 95 deg. Cent.=1-26 ohms. 
Test reactance=1-12 ohms. 


Z we n=4 x 242+ 8 x 267=7710. ek ag 
714, 
=1-28. kh=2-47. 
ms 43 _9.785, and from Fig. 3 K=0-628. 
t 54-8 


Applying formula (6), 

96-2 50 

ee 43 “50 
x 0-628 x 10-*=1-12 ohms. 

Therefore calculated value of reactance=test 


value +0 per cent. 
Example 2.—11-kV line. 1575 A in neutral, 50 
cycles, 16-group winding, consisting of sixteen 


2-144+2-14 
X =3-95(7710) x (: 24 a 





groups of thirty-two turns per group. 
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Axial dimension per group=21-7mm. Radial 
dimension=60 mm. 

Axial distance between groups=15 mm. Radial 
distance windings to core=27-5 am. Inside dia- 
meter of windings=266 mm. 

Test impedance at 75 deg. Cent.=2-35 ohms. 
Test reactance=2-22 ohms. 





Zw,2n=16x322= 16,380, Ot? _ 1.98, 
a+, 

kh=3-23. 
h_ 60 
-—=— oo ) i = y 
? 58-4 =1-027, and from Fig. 3 K=0-702. 

Applying formula (6), 

. 9. 9. > .& 

X =3-95 (16,380) x (1 “5+ z se x = 


xox 0-702 10-*—2-29 ohms. 


Therefore, calculated value of reactance—test 
value—3 per cent. 

Example 3.—11-kV line. 790 A in neutral. 50 
cycles. 14-group winding, consisting of four groups 
of thirty-six turns and ten groups of thirty-eight 
turns per group. 

Axial dimension per oe 
dimension=43 mm. 

Axial distance between groups= 15mm. Radial 
distance windings to core=26-5 mm. Inside dia- 
meter of windings=264 mm. 

. Test impedance at 95 deg. Cent.=3-36 ohms. 
Test reactance =2-96 ohms. 


21-4mm. Radial 


= w,? n=4x 362+ 10 x 38?=19,620. es 
11T¢2 
=1-35. kh=2-33. 
h 4: ; 
i= = 0-744, and from Fig. 3 K—0-613. 


Applying formula (6), 





X=3-95 (19,620) x (1-54.72 1442" 14) , 96-2 
3 4:3 
50 
x 5 X0° 613 x 10-*=3-13 ohms. 


Therefore, calculated value of reactance—test 
value—6 per cent. 

Example 4.—6-6-kV line. 500 A in neutral. 
50 cycles. 10- “group winding, consisting of ten 
groups of fifty-six turns per group. 

Axial dimension per group=22-3 mm. 
dimension=52 mm. 

vxial distance between groups=12 mm. Radial 
distance windings to core=6-5 mm. Inside dia- 
meter of windings=167 mm. 

Test impedance at 75 deg. Cent.—3-36 ohms. 
Test reactance—2-99 ohms. 


Radial 


2 we n=10x56—3136, “4+ _1.97, 
a,+a, 
k h=2-88. : 
h 52 ae. - 
4756-87 0 918: and from Fig. 3 K=0-671. 


Applying formula (6), 
X=3-95 (3136) x ase . 


x 0-671 x 10-*=2-96 ohms. 


Therefore, calculated value of reactance—test 
value—1 per cent. 

Example 5.—6-6-kV line. 1310 A in neutral. 
50 cycles. 6-group winding, consisting of two 
groups of forty-eight turns and four groups of fifty- 
two turns per group. 

Axial dimension per group=57-6mm. Radial 
dimension=43 mm. 

Axial distance between groups=15 mm. Radial 
distance windings to core=26-5 mm. Inside dia- 
meter of windings=264 mm. 

Test impedance—2-83 ohms. 
=2-81 ohms. 


68-8, 50 
5-2 “50 


Test reactance 


a,+a,+6 


2 w,? n=2 X 48?+4 x §22= 
a+, 


=1-13. kh=1-04. 
h 43 
t 130-2 
Applying formula (6), 


15,420. 


Tan75 = 0°33, and from Fig. 3 K=0-377. 


X=3-95 (15,420) x 15422015 8 Fn dhe 
3 43 
50 
X 5p X 0°37 x 10-*=2-75 ohms. 


Therefore, calculated value of reactance=test 
value—2 per cent. 


Example 6.—6-6-kV line. 1310 A in neutral. 





- 50 cycles. 4-group winding, consisting of two 


groups of seventy-four turns and two groups of 
seventy-eight turns per group. 

Axial dimension per group=90 mm. 
dimension=43 mm. 

Axial distance between groups=18 mm. 
Radial distance windings to core=26-5 mm. 
Inside diameter of windings=264 mm. 

Test impedance at 75 deg. Cent.=—5-05 ohms. 
Test reactance =5-03 ohms. 


Radial 


ata 


ty =< 8 2 2— 2% 
2 w,? n=2 x 742+2 X78 3,120. “+e 








=1-1. kh=0-682. 

h 48 

—=-—-=-()-2 i ig. 3 K=0-273. 
7198 0-217, and from Fig. 3 K=0-273 


Applying formula (6), 
50 
50 


96-5 


1-8+—_— 3 


3 
x 0-273 x 10-*=4-37 ohms. 

Corrected for unbalancing of the end groups 
=4-74 ohms. 

Therefore, calculated value of reactance=test 
value—6 per cent. 

If instead of using formula (6), formula (2) had 
been applied, the discrepancies between calculated 
values and test results would have been as high as 
30 per cent. 

The above and other test results indicate that 
the reactance of a transformer having disc type 
windings may, under the specified conditions, be 
calculated according to formula (6); that is 
neglecting the effect of the iron in the core and 
yokes, with an accuracy of the order of +6 per 
cent. 


X=8-95 (28,120) x ( 9:01): °): 
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Aircraft Production 





THE following passages are extracted from the 
reply which the Minister of Aircraft Production 
(Lieut.-Colonel Moore-Brabazon) made in the House 
of Commons on Thursday, July 10th, in the debate 
on Production. 


AMERICAN PLANES 


An hon. Member from Lancashire said that 
American machines when they came here had to be 
overhauled and were so altered as to reduce their 
speed by 30 miles per hour—to the disgust of 
Americans. If he had had the experience I have 
had of aeroplanes, he would know that to reduce the 
speed of an aeroplane by 30 miles an hour in order 
to get it operationally fit is no new thing. The aero- 
nautical designer likes to produce a machine which 
looks well in a glass case. The Air Staff like a flying 
Christmas tree. If it is a complete Christmas tree 
it will not fly, and if it is a flying machine which is 
a pretty thing to look at, it will not fight, and there 
is always a conflict to reconcile these two points of 
view, but I know that there is no real reason why 
anyone should take exception to having an aero- 
plane slowed up for operational reasons. My hon. 
Friend the Member for Barnstaple (Sir R. Acland), 
whose speech I did not wholly hear, asked me whether 
I could give a guarantee that there would be no 
victimisation of those giving information about cases 
where lack of efficiency is alleged. I can assure him 
that no victimisation will occur anywhere. All we 
are anxious to do is to get as much efficiency as we 
can, and any information will be welcome. Then he 
made a lot of accusations about technical secrets. 
I can assure him that in the aircraft industry tech- 
nical secrets are well guarded. As to the question 
of firms manceuvring for post-war positions, I can 
tell him that firms like A. V. Roe are making Blen- 
heim machines, which were designed by the Bristol 
company, and that De Havillands, who have their 
own types of machine, are making Oxfords. Every 
firm is making different machines from those designed 
by itself, and there is no playing up for post-war 
positions. As for buying out the whole of the engi- 
neering industry in order to get on with the war, that 
is too big a subject for me, but I have no doubt the 
Prime Minister could say a trenchant word about it. 

My hon. Friend the Member for North Aberdeen 
(Mr. Garro Jones) accused us of having too many 
American planes in this country without the necessary 
ancillary equipment. The accumulation of American 
planes, was due to the fact that we took over the 
French orders which had been placed in America, 
and that a lot of alterations had to be made to those 





machines in order to get them operationally suitable 
for the Air Force. That is why there was an accumu- 
lation of that kind. They are now being sent to their 
operational centres and are doing great work. As 
to the complaint about the number of types of 
machines, I would point out that if we take a fighter 
and put in a different supercharger, we call the new 
model Mark I, and if we put in four guns instead of 
two we call it Mark IL, whereas if the Americans 
start with a machine called the Hawk, the first type 
will be the Tomahawk and the second the Kittihawk, 
and so it goes on, creating an impression that there 
are a number of. different types, though in effect 
they are basically one. I am not pretending that 
there are not too many types in all air forces. From 
the manufacturing point of view I should like to see 
fewer, but then that is not the only point of view 
which has to be considered. It is only lately that 
we have had unified effort in aircraft production in 
America, and one had to order the types that existed 
in America at the time. No doubt, when the industry 
gets organised, types which are not ordered will fall 
away, and concentration will take place, as has 
happened in England, upon certain basic types, and 
that will be more satisfactory. 


Hours AND PIECEWORK 


One of the points made was that piecework was 
being paid in astronomical figures. I can only say 
that the original rates were fixed before there was 
enough knowledge, perhaps, and they sometimes do 
rise to very high figures. In order to readjust the 
position certain machinery has to be used. 

On the question of holidays, I entirely agree. No 
one can work continuously seven days at a stretch. 
I have only recently given instructions to all aircraft 
factories to close down on Sundays except for work 
on acute bottlenecks. If I may borrow a com- 
parison from racing parlance, I would say that you 
can make a good horse come once and possibly twice, 
but you cannot flog him round the whole course the 
whole time. I am certain that the rhythm of produc- 
tion is only possible when you get a proper system in 
the factories. 

Now I may be able to talk about my Ministry. 
When the Air Ministry was becoming bigger and 
bigger, it was only right to separate the production 
side from the Service side. I have had a slight 
experience of the Air Ministry ; it was getting so big 
as to be unmanageable. The Prime Minister put 
upon Lord Beaverbrook the very arduous task of 
getting the production side working as a new Ministry. 
It is a very unpopular thing to do. The whole of the 
production side had to be taken away, and he had 
to ginger up the trade. That did not make him par- 
ticularly popular up and down the industry. One 
must remember that when Lord Beaverbrook indulges 
in an operation he is not very keen on anesthetics. 
You must also remember that it was a very critical 
time, and when my hon. Friend the Member for 
Mosley (Mr, Hopkinson) said that Lord Beaverbrook 
got the machines because they had been designed 
and planned years before, that is not wholly true. 
It does not do justice to the man. He raided every 
hen-roost, he speeded up production in every factory, 
he produced machines which otherwise would never 
have been produced in any circumstances whatsoever, 
and he obtained that remarkable drive at a certain 
time which I believe he and he alone =“ do. I 
feel that when the Prime Minister said, Nev er. 
was so much owed by so many to so fow ’ Lord 
Beaverbrook is among them. The name ‘of Max 
Aitken will be writ high on the scroll of honour. I 
was Minister of Transport at that time, and I could 
have murdered him for the way he went through my 
Department. He swept through every Department 
of State like Genghis Khan through Asia. It really 
was a remarkable effort. 

I do not know whether any one of you ever visited 
Lord Beaverbrook in action, and, lest it be forgotten, 
I should like to paint a little picture of him at work. 
I do not know if you have seen those cinematograph 
pictures of newspapers being produced, in which 
everybody is talking on telephones at the same time, 
and people are rushing about everywhere—which 
explains a lot in the newspaper world. I visited Lord 
Beaverbrook in his office. There were six or seven 
people in the outer office; nobody questioned my 
entry, and I walked through and found Lord Beaver- 
brook interviewing four people at the same time—and 
quite coherently. He had a telephone in one hand on 
which he was talking to America, and on another he 
was ordering his hairdresser to come round and cut 
his hair in the office. I never in my life met a man 
with more grasp, more energy, or able to do more 
things at the same time than that man. He really 
was indeed tremendous. Tremendous is the only 
way to describe him. And now I find myself coming 
in after this Colossus. It is a very serious matter, 
because when I arrived they looked at me and said, 
‘‘ This is a very poor specimen after that great man.” 


Mass PRopUCTION 


If there was a mistake made at that time, I think 
it was that there should have been expansion in the 
aircraft industry, whereas what happened was that 
the mass producers of motor-cars were asked to mass 
produce aeroplanes. One thing you cannot do is to . 


mass produce a thing which was not designed for 
mass production, and our aeroplanes were certainly 
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not designed for mass production. That was the 
mistake ; if it had been the other way round— 
if the aircraft factories themselves had been asked 
to erect shadow factories—I think it would have 
been better. Then we come to the present Chancellor 
of the Exchequer. During his period there was an 
unexampled expansion right throughout the country, 
which he was not there subsequently to see. 
The aircraft industry is very much maligned, 
especially the old firms which are called the “ ring.”’ 
Now that we have a great industry, we cannot dis- 
criminate between what is called the ring and those 
outside it, and in this new agreement for prices which 
is necessary because of the termination of the 
McClintock agreement, I have refused to negotiate 
with the Society of British Aircraft Constructors 
alone, and I have insisted on someone speaking for 
the whole industry. Along those lines I think we 
shall reach a satisfactory agreement. Aeroplane 
prices are not settled at random. We try at the 
earliest possible moment to make a set price for 
each machine. There must be an incentive to the 
designer to make an aeroplane which is easily made, 
and I want to say that under that agreement if two 
machines are designed and one of them can be pro- 
duced at the rate of five a week while the other can 
only be produced at the rate of one a week, the man 
who produced the former should get more reward. 
What I would like to see is the ideal ; that is, to 
get a highly scientific designer of aeroplanes, let him 
produce an aeroplane, let it go through its trials, 
see that it is the right thing. Then I should like to 
get a cigar-chewing production engineer from Detroit 
and tell him: ‘ There is the sort of machine I want ; 
make it the easiest way.’”’ That could be done, but 
the trouble is that you can do that when you do not 
want a modern machine. When you want a modern 
machine you cannot do it. It is a very tiresome pro- 
position. I have tried to get that organisation, first 
of all within the firms, but I do not want to impose 
advice upon the firms which would in any way stop 
production. The old system of ordering aeroplanes 
was that the Air Staff said, ‘‘ We want an aeroplane 
which will, say, go to Rome carrying such and such 
a load of bombs, and come back.” Some drawings 
of the more or less suitable machines would be made, 
and they would be ordered from the point of view of 
prototypes. The making of a prototype takes from 
one and a half to two years. The machines would 
arrive and would be sent down to be tested, one of 
them would crash, and that would put things back 
for along time. Eventually the Air Staff would come 
along and say that they wanted this and that arranged. 
Finally, the machine would go into production, and 
after production it would again be tested and eventu- 
ally get into the squadrons. The whole of that 
process, which is perfectly sound, results in the air- 
craft, from the time it is conceived to the time of 
getting into the squadrons, taking six years, and 
being well out of date before it arrived. That was a 
thoroughly unsatisfactory system, although one that 
used to occur in peacetime. We cannot do that now. 
We have, so to speak, to gamble on these machines. 
The Air Staff have to tell us what they want. We 
examine and pass drawings and designs which are 
put up, and we not only order a prototype but order 
the planning of production immediately. Very often 
within a month or two, when the prototype has 
arrived and is tested for aerodynamic qualities, the 
Air Staff come along and say they require this and 
that. We know perfectly well that any aeroplane 
must go out of date in a certain time, and that there 
must be changes from one type to another. All these 
things require a tremendous lot of planning. When 
you see that one machine is going to disappear, from 
the operational point of view, you have to splice 
into that factory another machine. It is very diffi- 
cult to get everyone in that works working whole 
time while that splicing takes place. In certain cases 
it can be done ; it has been done in some cases with 
great success. One trouble of my Ministry is that it 
is not always making ‘the same thing. It may be 
that a machine we are making turns out not to be a 
success operationally. The Air Staff come along and 
say, ‘‘ We do not want any more of that.” That is 
where I have great trouble from the point of view of 
production, because I have not another machine to 
splice into that factory. These are the worst cases 
I have of people being without any work. I think 
then that some of our highly skilled labour must be 
transferred temporarily one way or another. Aill 
these difficulties, I agree, must be explained, so that 
they can be understood by the workers. There has 
to be leadership. I have given instructions and all 
the encouragement I can to ensure that everyone 
shall be working as a team. I have been criticised 
for modifications. Hampering as they are from the 
point of view of production, I can assure the Com- 
mittee that they have, operationally, beneficial 
results. On our side, we say, ‘‘ No,”’ to any modifica- 
tion, unless it can be shown that there is great opera- 
tional advantage in it. After all, aircraft are for 
operational use, not just to make a noise in the sky. 


Bia BoMBERS 


I want to say a word about the big bomber pro- 
gramme. So many people come to me and say, 
“*Why have you got three?” I ought to explain 
something about that. When the big bomber pro- 


conception altogether. Here was a machine which 
had to fly to Berlin and back, and carry an enormous 
load—not a load of 1 ton of bombs, but of tons. 
That had never been done up to that time. It must 
have astonished the Americans, who thought they 
had the biggest machine in the world, when they eame 
over here and saw three models of something bigger 
than they had ever seen. It might have been a 
success or it might not, but I think it was right to 
take the long-range view that we should have three 
arrows to our bow, and they were made. It is true 
that, now that they are flying, it would have been 
nice to have concentrated on one and nothing else. 
But we have three, and we shall go on with three. 

I am not pretending that these big aeroplanes, 
with all their complexities, have not given trouble. 
This is a very heavy aeroplane. You see them sitting 
on two wheels with pneumatic tyres. Do you realise 
that each carries a load equal to a steam roller and 
a half, and has t6 gallop across the field at 90 miles 
an hour? No wonder they sometimes go wrong. 
It is true that each one of these big, heavy aero- 
planes has been grounded owing to troubles—not 
teething troubles, jaw troubles, I can assure the Com- 
mittee. My Ministry have had to rush down with 
all the great technical ability they can muster and 
put them right. They are flying, and are getting 
better every day. 


REpParIRs 


There is a wonderful system of organisation of 
repairs, introduced by my predecessor, to which I 
must pay a tribute. Relative to our production, if 
you can keep the repairs going, every repaired 
machine, from an operational point of view, is as 
good as a new one. There are three types of repairs. 
There is the type that is done by the squadrons ; 
there is the second, which is done where the machine 


deal with it on the spot ; and there is the third, under 
which you have to take the machine back to the 
works, pull it to bits, and repair it—this is the method 
for the very big major crashes. This system of 
travelling experts to go down and deal with a crashed 
machine has been of enormous help. Then there is 
the question of storage, of avoiding concentration. 
That has been a very remarkable thing. At one time 
we were rapidly drifting to the storage of aircraft, 
tails up, in vast hangars, so that one bomb might 
have done in hundreds; but now the machines are 
well distributed. 


ENGINES 


I would like to say a word about engines, because, 
as I have said before, I was weaned on petrol. I 
would like to rush along with new engines of vast 
horsepower as quickly as I can, but the development 
of engines is one of the slowest things in the world. 
It takes four years to get an engine from the original 
drawing to being a satisfactory engine. When I 
started driving, I started with an engine of about 
27 H.P. I remember in the last war that 600 H.P. 
was looked upon as a remarkable machine. In this 
war we started with 1000 H.P., and now we have 
got 2000 H.P. The complexity of aviation engines 
like that is not to be compared with those simpler 
engines that we used to make. We have adopted 
engines with carburetters, but the Germans, owing 
no doubt to the absence of good fuel, have adopted a 
fuel injection system rather like that of the diesel 
engine. They have to be built to get very high indeed, 
and in order to get higher you have to pump air 
through their engines. That, we are chasing hard. 
We now get our fighters from about 35,000ft. up to 
37,000ft., and several over 40,000ft. It is an advan- 
tage—I do not say that all fighters should—to have 
a squadron of fighters which can be sitting on top of 
the others, and this struggle for height is one which 
is reflected in my Ministry from the point of view of 
the technical side. 

Do not be misled by figures too much. The engine 
for a fighter alone is of 2000 H.P. and now comes the 
long-range bomber, with four engines of 1100 H.P. 
each—75,000 man-hours in the machine alone. You 
cannot compare the delivery of one of these to the 
delivery of one Moth. You must compare the bomb 
load carried, the range, and that sort of thing. 
What does it all mean? Where have we got and 
how do we stand ? I am not on the operational side. 
I have just to supply the goods, but if in the time 
that Lord Beaverbrook made that great effort to 
defeat the enemy by making fighters—if he could do 
it then, then the chances of the enemy invading this 
country to-day would be very much poorer indeed. 
As for the other side—the offensive side—where are 
we going? I do not say that we have got exactly 
all we want to get yet, but we are coming along. 
Members will remember the famous Wednesday and 
Saturday raids on London. It is an easy thing to raid 
London from France, and it is a much more difficult 
thing to raid Berlin from London, but I can assure 
hon. Members that it will not be many months before 
a raid like that on London will be child’s play com- 
pared with that which we will be able to make on 
Berlin. ; 








Erratum.—‘ The World We Hope to Live In,” foot- 
note, 2, col. 1, for “‘ Money or Something for Nothing,” 


is wrecked, by civil gangs of experts, who come to, 


Sixty Years Ago 





Coorer’s Hitt CoLuece 


In our issue of July 22nd, 1881, we devoted a 
leading article to the status and future of Cooper’s 
Hill College, an institution—now no longer existing— 
which was founded when the Duke of Argyll was at 
the India Office, for the purpose of training civil 
engineers for service under the Government of India. 
For many years engineering works in India had been 
largely carried out by military engineers, but in a 
number of instances those officers had been called 
upon to discharge duties for which they were unfitted. 
Costly mistakes were made, and the Government lost 
hundreds of thousands of pounds annually in bad 
engineering. Dams were built without adequate 
exploration of the bedrock, with the result that the 
water escaped through fissures below the foundation. 
Barracks were erected which failed to last more than 
a few years, and which were so hot that the health 
of the troops quartered in them suffered severely. 
In these circumstances the Government sought to 
recruit fifty civil engineers in this country for service 
in India. Many entered for the competition, but a 
considerable number, after passing the examination 
and being accepted, refused to proceed abroad unless 
the rate of pay was raised from £400 a year to a 
minimum of £600. The Government refused to yield 
on that point, and driven to its wits’ end to obtain 
civil engineers for India, instituted Cooper’s Hill 
Training College. The education given at the College 
reached a very high standard, but it was entirely 
theoretical, and when graduates from the College 
reached India it was found that for the most part 
they failed to give satisfaction because of their lack 
of practical experience. Cooper’s Hill, we said in our 
leading article, had been a failure. It turned out 
educated gentlemen, trained mathematicians, good 
linguists, and admirable draughtsmen, but it did not 
produce engineers in the full sense of the term. Its 
future existence was imperilled, and unless consider- 
able changes were made in its organisation it would 
have to be closed. A new scheme, we understood, 
was being drawn up whereby the India Government 
would be largely relieved of the financial burden of 
maintaining the College. It was, we understood, the 
intention to make it self-supporting. A hundred or 
more pupils were to receive their training at it on 
payment of fees, and from them ten or a dozen would 
be selected each year for appointment to posts 
in India.... Cooper’s Hill College is still remem- 
bered for the excellence of its teaching. That it had 
eventually to be closed may be explained by the fact 
that in the course of time other educational institu- 
tions grew up and made it unnecessary for the 
Government of India to maintain a special engineering 
training establishment of its own. 








SANITATION FOR AMERICAN ARMY CAMPS 





In connection with the establishment of a number 
of permanent camps for the United States Army, 
a firm of consulting engineers has drafted the 
basic requirements for sewage treatment plants. The 
systems of treatment vary widely, including sludge 
digestion, activated sludge, preliminary and secondary 
filtration, chlorination, and single-stage and double- 
stage bio-filters. The quantities assumed average 
70 gallons per capita per day, with a maximum of 
140 for several hours, and a peak of 210 gallons. 
Suspended solids will average 460 parts per million, 
or .0-27 lb. per capita per day. Grit chambers are 
not generally used, but if provided they should be 
cleaned by hand and the grit disposed of by burial. 
Bar screens of lin. to l1jin. openings may be cleaned 
by hand or by mechanical devices, the screenings to 
be buried or burned in an incinerator. In primary 
sedimentation tanks the period is three hours for 
trickling filter plants, 14 hours for activated sludge 
and 6 to 74 hours for bio-filter plants. Trickling filters 
are designed for 5000 population per acre-foot in mild 
climate, or 4000 where severe winters prevail. Final 
sedimentation tanks, 10ft. to 12ft. deep, are to have 
a flow not exceeding 800 gallons per square foot per 
twenty-four hours, or 1600 gallonsintwo-stage bio-filter 
plants. Heated sludge digestion tanks are to have 2to3 
cubic feet per capita, or 50 per cent. more capacity 
for unheated tanks or for activated sludge plants. 
For Imhoff tanks the capacity to be 2 to 24 cubic feet 
per capita with plain sedimentation alone, or 3 to 
34 cubic feet with trickling filter. For sludge drying 
beds in warm climates, without underdrains or filtering 
material, the capacity may be 2 to 3 square feet per 
capita. For plants of the trickling filter type thé 
figures may be } to 1 square foot, or 1 to 14 square 
feet for plants of the activated sludge type. In any 
case, provision is made for chlorination of the effluent. 
The selection of system of treatment depends largely 
on size and area of the camp and the general character 
of its surroundings. 








gramme was envisaged it was a new aeronautical 
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RADIO LOCATION 


To heighten the effect of their latest appeal for 
technicians, the Government has disclosed some- 
thing of the progress made with the new art of 
radio location, hitherto a well-guarded secret. A 
radio beam moving with the velocity of light ranges 
out in all directions and returns with information as 
to the presence of approaching aircraft. The story 
told in the Press is as wonderful as that of Noah, 
the dove, and the Ark—but more incredible ! 
This essential scouting duty used to be allotted to 
the sound locator, which had found itself beaten 
by the enormous speeds of modern aircraft. Some 


of these attain to velocities of more than half that 
of the sound wave itself, so that an aeroplane, 
detected by sound waves which left it when 10 
miles away, would by the time the warning was 
received have already covered half that distance, 





and the time left before it flew overhead would be 
but one minute, entirely insufficient to allow any 
interceptor squadron in the neighbourhood to gain 
height for attack. The situation is improved when 
the sound locator can make its detection at 
20 miles instead of 10 miles, but that, though 
possible on some occasions, is far from usual. 
Hence some new method had to be discovered. 

Investigations initiated nearly seven years ago 
have borne fruit so successfully that the new 
method, in active development before the war 
started, is now in use on an immense scale. By 
day and by night ever since the war began these 
friendly radio waves have probed the skies, and 
have informed the watchers on the ground of the 
location of all aircraft approaching our shores, and 
in ample time to enable the probable targets to be 
warned and the defending squadrons to get to the 
correct height for attack. As these squadrons are 
fitted with radio telephones they can be kept 
informed of changes of course on the part of the 
enemy, and so be guided to the point where the 
desired interception should take place. Since 
radio is unaffected by cloud, mist, or darkness, the 
same good and useful work can continue under all 
conditions. Radio seems, in fact, to be the 
perfect tool for the task. The detection of hostile 
aircraft had for many years, we believe, been laid 
down as one of the many responsibilities of the 
War Office, but this new method was initiated and 
developed by the Air Ministry, and it is to the 
credit of the latter Department that they were, 
in those seemingly remote days of peace, ready 
to take on new tasks of considerable experimental 
difficulty for which officially they were in no way 
responsible. It is probably to the credit of the 
War Department that they did not think it needful 
for ‘“‘ all trespassers to be prosecuted ”’ ! 

At the time when this new enterprise was being 
set on foot, the civil aviation authorities at busy 
airports were at their wits’ ends to know what to 
do to regulate effectively the growing volume of 
incoming and outgoing traffic. What they needed, 
and needed badly, was an indicator of some kind 
which would tell them the position of all aircraft 
in the neighbourhood, and whether coming in or 
going out. The information was even more needed 
under conditions of poor visibility than on clear 
days, and that was just when it was hardest to get. 
Here, however, was the earnestly sought invention 
to satisfy all their needs, but, alas, not available 
for civil purposes, since its primary use had to be 
that of air defence and secrecy at that stage was 
necessary. It must have been a tantalising situa- 
tion for those in authority on air matters. In the 
ceqming days of peace the new invention will be 
free for civil use, and we foresee a great gain to the 
civil air lines in safety to life and in punctuality 
and frequency in service. It is reasonable to hope 
that it may prove possible, in addition, to safe- 
guard aircraft which have to fly on crowded routes 
from collision with each other. If this can be done, 
it should not be impossible for some similar means 
to be adopted to minimise the risk due to collisions 
at sea. It would seem as though we may be 
approaching a day when the presence of fog on 
land and sea will cease to be the great nuisance it 
now is. At last we have a detecting probe which 
can penetrate it easily and bring back information. 

This discovery is yet another instance of a prac- 
tically useful tool deriving from scientific research 
work undertaken purely for the sake of seemingly 
useless knowledge. The scientific basis of the 
system has been known all over the world for years 
past. Radio waves, like all other waves, can be 
reflected as in the case of light and sound. We 
must not go into further details, but it may be said 
that the merit of radio location lies in the skill and 
ingenuity of those who have built up a workable 
apparatus on a familiar scientific fact—just as the 
inventors and improvers of the dynamo applied 
to a practical and useful purpose Faraday’s dis- 
covery of induced currents. 


Of Institution Libraries 


One of the services that the greater engineering 
institutions render to their members is the pro- 
vision and upkeep of valuable libraries. The 
service is one too little appreciated. For the 





thousands of members living at a distance there is 
some excuse for indifference, but for those whose 
homes and offices are in or near London there is 
none. A technical library is an essential to every 
engineer, There he may make himself acquainted 
with the latest books and there search for informa- 
tion upon subjects with which he is not con- 
versant. There, too, he may find that reawakening 
of the intellect which arises from the study of the 
history of engineering and the biography of the 
famous men who have made it. And, finally, in 
these stormy days, and even in those of normal 
stress, where can one better seek refreshment of 
the spirit than in the peace which lies upon a 
library and that gentle titillation of the intelligence 
which comes with the browsing upon books ? 
Who knows what new thought may be born, what 
new idea quickened into life by a sentence, a 
picture, a mere word, in a volume taken at hazard 
from the shelves. 

Let it be admitted that engineers, taken i’ the 
lump, are not booky people. Perhaps, like 
Aloysius Horn, they “don’t hold with reading 


if it can be helped.” For every member 
upstairs in the library of any Institution 
you may find a dozen downstairs in the 


reading room, busy with the current technical 
papers. Who are we not to praise to the nines 
that admirable practice! But newspapers are 
newspapers and “ books is books.”’ There is room . 
enough for both and to spare. The newspaper 
keeps you up to the mark in your profession. It 
is for ever cleaning the windows so that you may 
see more clearly, putting on a new tile here and 
there, sometimes adding an attic or a mansard to 
an old building. But one must remember that the 
real foundations and the main structure—long 
ceased to be news—are encrusted in books. In 
them is written down the whole story of the 
wonderful fabric we call engineering. It is through 
them that we learn to understand it aright. Then 
there are books and books. Some are text-books, 
whose function was to teach you in your youth the 
answers to examiners’ questions; others are 
penny-in-the-slot books, drop in a coin and 
take out the. information; others are 
mere tables of reference, which no one calls 
literature ; yet others are descriptive or illus- 
trative, they put you wise on the Arts and Manu- 
tactures—as the term used to run—of the day. 
Others, like Varé’s “little pink parrot,”’ are the 
“pick of the bunch,” they are biographical, 
historical and philosophical. There is the best 
browsing ground ; there the greatest refreshment. 
There, with his feet on the earth, a man’s head 
may be up in the Empyrean amongst the gods. 
And who knows when it may snap back again, like 
a stretched elastic, with some new thought that 
may be turned to account. The library reminds 
one of the mushroom that the wise old caterpillar, 
smoking his hookah, sat upon. Nibble from one 
side or the other and you may grow greater or 
less, as Alice did, to suit your convenience. Now 
in the tree tops finding inspiration for wonderful 
thoughts ; now down in the grass seeking humbly 
for commonplace things. But one or the other, 
it is a pleasurable adventure. Where in the whole 
world can one dream dreams better than in a well- 
stocked library, and where would engineering be 
if men did not dream dreams and see visions # 

And what of the Warden of the Books, the 
Librarian. You may look far to find men happier 
and more helpful in their profession. They take 
a real joy in their charges and are never weary of 
trying to help those who turn to them for guidance. 
Their knowledge is astounding. They can always 
tell you where the goldfields are and where the 
biggest nuggets may be found. Our personal 
obligations to the Librarians of the Institutions are 
countless. Never do they fail us. They direct, 
they search, they lend, and with infinite patience 
winnow their own capacious minds and their card 
indexes to satisfy our exacting requests. No 
library is complete without a good librarian and we 
cannot imagine any city better served in that 
respect than London, but that is because we know 
it best. We are convinced from experience that, 
like beer, all librarians are good—a bad one is not 
a librarian at all—and can hardly bring ourselves 
to admit that some may be better than others. 
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Obituary 


COLONEL CECIL LEE HOWARD 
HUMPHREYS 


Many civil engineers will learn with sorrow of the 
death, at his brother’s home, Berrins Hil, [psden, 
Oxfordshire, on Friday, July 18th, at the early 
age of forty-seven, of Colonel Cecil Lee Howard 
Humphreys, the senior partner in the firm of 
Howard Humphreys and Sons, consulting engi- 

- neers, of 17, Victoria Street, London, S.W.1, and 
7, Eldon Square, Reading, who since December 
last has ably filled the office of Director of Works 
at the Ministry of Works and Buildings. Colonel 
Humphreys suffered somewhat in his health since 
his return from Dunkirk, and some time ago he 
underwent an operation. He died after a short 
illness. 

He was born on September 7th, 1893, and 
received his general education at Westminster 
School. In 1911 he joined his father’s business, 
and in the next three years gained practical training 
in civil engineering in that office. In 1914 he was 
among the first Territorials to arrive in France, 
and beginning as a private in the Honourable 
Artillery Company, he served in France, Salonika, 
Egypt and Palestine, and rose to the rank of Staff 
Captain. 

In 1919 he rejoined his father’s practice and was 
chief assistant until 1925, when he was made a junior 
partner in the firm. On the death of his father 
in 1930 he became senior partner. His work covered 
many different branches of civil engineering and 
included the design and supervision of water and 
drainage schemes, sewage schemes, roads and 
railways and the construction and reconstruction 
of bridges. We may recall, among many others, 





the drainage schemes carried out by his firm for | 


the city of St. Albans, the city of Georgetown, in 
British Guiana, and those for Lagos, in Nigeria, 
and Kampala, in Uganda, besides which there were 
many others in Middlesex and the Home Counties, 
and other parts of England and Wales. A large 
water scheme was that for the central part of 
the island of Trinidad. His road work included 
many inspections and reports for the Post- 
master-General, for which his firm acts as 
consultant, and for the National Traction Engine 
Association. One of the largest road schemes, 
which included the building of an important 
viaduct, described in THE ENGINEER, was the 
reconstruction of the Chester-Holyhead road near 
Penmaenmawr. This work formed the subject of 
a paper that Colonel Humphreys gave before the 
Institution of Civil Engineers in April, 1937, 
which gained for him an award of a Telford 
Premium. Another paper which was presented 
to the Institution in February, 1939, was that 
on “ The Water Supply of Kumasi, in the Gold 
Coast Colony.”” That paper was also awarded a 
Telford Premium, which, however, Colonel 
Humphreys was unable to accept, as he was then 
serving on the Council of the Institution. The 
bridge work carried out by Colonel Humphreys 
included the reconstruction of the Norfolk bridge 
at Shoreham and designs for bridges on the Hull 
and Selby road. His work included the inspection 
of London bridges for the London General Omnibus 
Company and. other authorities and a report on the 
reconstruction of the Worcester bridge over the 
River Severn. Some later schemes on which he was 
engaged included those for ship locks at Faversham, 
carried out for the Faversham Navigation Com- 
pany, railway connections for the Cheshire works 
of the British Dyestuffs Corporation, and the 
reconstruction of Littlehampton harbour and a 
report upon the question of the flooding of the River 
Arun. 

On the outbreak of the present war Colonel 
Humphreys went to France as a Lieut.-Colonel in 
the Royal Corps of Signals, and served in the 2nd 
Signal Corps, being awarded the Order of the British 
Empire for distinguished services in the field. 
After the evacuation of the British Expeditionary 
Force from Dunkirk, Colonel Humphreys was 
appointed Chief Signal Officer in the 3rd Corps. 

Last December he was invited by Lord Reith to 
accept the appointment of Director of Works on 
the formation of the Ministry of Works and 
Buildings, an appointment which offered him still 
greater opportunities for public service than those 
he had hitherto held and in which he should have 
succeeded well. 

Colonel Humphreys was a man of keen interests 
and many-sided activities, who was honoured alike 
for his wide engineering knowledge and his unfailing 
kindness and cheerfulness. His services to the 
nation can ill be spared, and his loss will be deeply 





felt. He was a member of the Council of the 
Institution of Civil Engineers, a member of the 
Institution of Mechannical Engineers a member 
of the Institution of Water Engineers, the Associa- 
tion of Consulting Engineers, the American Society 


of Civil Engineers, and the Société des Ingénieurs 
de France. He took great interest in the education 
of engineers and was a joint author with Mr. G. 
Howard Humphreys, M.A.,M. Inst. C.E., of a book 
on *‘ The Training of a Civil Engineer.” 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 
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A GEOMETRICAL PROBLEM 

Sir,—In a recent issue of Toe ENGINEER, George 
Cohen, Sons and Co., Ltd., propounded an interesting 
and apparently simple geometrical problem, which, 
they said, they had been unable to solve. I know that 
the problem has aroused some interest among your 
readers, but as I have seen no reference to it in your 
correspondence columns, I venture to offer a solution. 
Doubtlessly other solutions will have been found by 
other readers. 

The problem was this : Given any triangle and any 
point external to it ; to draw a line through the point 
which will divide the triangle into two equal areas. 
The construction to be employed is to be purely 
geometrical—that is to say, to be carried out solely 
with the aid of a straight edge and compasses—and, 
naturally, should be as simple as possible. The pro- 
cedure I have followed is to solve the problem 
algebraically and then to interpret the algebraic 
solution geometrically. 

Algebraic Solution.—In Fig. 1 A BC is the given 
triangle and O the given point. It is required to 
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draw the line O L which will cut the triangle into two 
equal areas. Drop perpendiculars from O and A on 
to the base C B. The form of the triangle is defined 
by the length of the base c, the height e and the dis- 
tance b along the base at which e lies. The position 
of the point O is defined by the co-ordinates a and d. 
These are the given or known data. The quantity to 
be found is the distance C L or z. To this unknown 
it is convenient to add two others, namely, x and y, 
the co-ordinates of the point of intersection of O L 
with the side A C of the triangle. 

The line OL divides the triangle into two equal 
areas, one of which is itself a triangle. The area of 
this triangle is } z y and since it is to be equal to half 
the area of the triangle A B C we have 

4zy=} ce or y=c e/2z. 
From similar triangles we have 
e/y=b/x or x=b y/e=b c/2 z. 

Also from similar triangles we have 
d/y=(z—a)/(z—x) orzd—xd=z y—ay. 
Substituting in this expression the values of x and y 

already found, we get the equation 
2d.2*—ce.z+c(ae—bd)=o, 
the solution of which is 
z=ce/4d+ +/[(c e/4d)?—$cea/d+ } be}. 
Let ce/4d=kandjk=}be. Then 


z=kiwVk (k—2a+4)). 

It will be seen that mathematically there are two 
solutions. The second one, with the minus sign, 
corresponds with the case in which the line O L cuts 
AC and B C produced towards the left. 





Geometrical Solution.—Construct a triangle P Q R, 
Fig. 2, of which the base R Q=4d and the height 
QP=e. Lay off RS=c and erect the perpendicular 
ST. ThenST:RS=QP:RQ.. Hence 

ST=RS.Q P/RQ=ce/4d=k. 
Draw a line parallel with R Q at a distance 6/2 above 
it. From the point U at which this line cuts R P drop 
the perpendicular U V. Then 
RV:UV=RS:ST. 
RV.ST=UV.RSorRV.k=6 e/2. 
RV=j. 

Along a straight line, Fig. 3, lay off a distance 
D E=k—2a+j and a distance EF=k. Bisect DF 
at G and describe a circle of radius GD. From E 
erect a perpendicular to cut the circle at H. Then 
since DHF is a right-angled triangle, we have 
E H?=DE.EF or 

E H= Vk (k—2 a+). 
Lay off F J=E H. 
E J=k+ Vk (k—2a+j)=z. 
Hence EJ=C L. 
London, July 14th. 


Hence 
Therefore 


Then 


Wak 


THE WORLD WE COULD LIVE IN 


Str,—As a student of engineering as well as of 
economics, may I congratulate you on your far-sighted 
policy in encouraging engineers to take an interest 
in economics and monetary matters and permitting 
them to wrestle with some of these problems in your 
pages? For, after all, what engineering contract 
does not involve the payment of money, money being 
a vital and necessary factor in permitting the engineer 
to carry out his work ? Your excellent publication 
has for long years dealt with innumerable phases and 
developments in engineering, though I believe your 
issue of July 4th was the first occasion on which you 
have referred to the money side, which will play such 
an important part in the reconstruction after victory 
has been gained. 

Can we picture the situation when that happy 
day is reached and reconstruction can be put in hand ? 
There will be the engineers with their plans drawn 
up, the raw materials available for use, the factories 
ready to produce, even though some of them will 
have to turn over to peacetime routine ; there will be 
the labour seeking steady and satisfactory employ- 
ment, yet everything will be dependent on the supply 
of money. Each is a vital link in the chain and with 
any link missing nothing can go ahead. Engineers 
as a body are fully conversant with all the links in 
the chain, except perhaps that of the supply of the 
money or credit, which in the past has too readily 
been considered as outside their province. As we are 
so concerned with the future perhaps it may be wise 
for engineers to investigate this money subject more 
carefully in case we are not quite clear what money 
or credit is and where it originates. Is it, for example, 
a matter of taxation or of loans, and, if the latter 
whose money is lent to whom ? : 

A consultation of the ‘‘ Encyclopedia Britannica,” 

fourteenth edition, 1929, in Vol. 3, under ** Banking 
and Credit,” states :—‘‘ Banks create credit. It is a 
mistake to suppose that Bank Credit is created to any 
important extent by the payment of money into the 
Banks.” Vol. 15, under ‘“‘ Money,” states : 
‘* Banks lend by creating credit; they create the 
means of payments out of nothing.” Take one further 
point from the address to the shareholders of the 
Midland Bank by the Right Honourable Reginald 
McKenna, P.C., as chairman, on January 25th, 1924, 
when he said :—‘‘I am afraid the ordinary citizen 
will not like to be told that the Banks can, and do, 
create and destroy money. The amount of money in 
existence varies only with the action of the Banks 
in increasing or decreasing deposits and bank pur- 
chases. Every loan, overdraft or Bank purchase 
creates a deposit, and every repayment or Bank sale 
destroys a deposit.’’ It is probable that the findings of 
such authorities as the ‘‘ Encyclopedia Britannica ” 
and the chairman of the Midland Bank will come as a 
surprise to a good many, but in accepting these facts 
new possibilities are immediately opened up. 
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While no one would decry the normal and proper 
function of the banks, it is only logical that the right 
of creating or destroying money or credit belongs to 
the State and not to any private institution or section 
of the community, which under present conditions 
charges interest for the credit or money created out 
of nothing. If the credit or money is created by the 
State, acting as trustee of the people, the State does 
not have to pay interest and therefore there is no 
cause for taxation to meet the interest. 

Before proceeding any further, what do we mean 
by money ? The vast bulk of the purchasing media 
in any modern State consists of book entries, some- 
what misleadingly described as bank deposits. For 
every paper pound there are nine book entry pounds. 
The debiting and crediting of individual accounts in 
accordance with the instructions given on cheques 
does not cause any variation in the total of purchasing 
media as represented by bank deposits. The total can 
only be altered by the banks themselves in the 
manner described by Mr. McKenna. Money was 
introduced as a convenient medium for the exchange 
of goods and services. Obviously, it is simpler for a 
man possessing a cow and wanting a gramophone to 
sell his cow for money and then buy with some or all 
of it the gramophone rather than lead the cow into 
Harrods and exchange it for the gramophone of 
exactly equal value. (How much time would be lost 
in bargaining for equal values instead of settling the 
deal by coins or a cheque of prescribed amount.) 
Money, or credit, however, has been put to uses other 
than those for the exchange of goods and services and 
has itself been regarded as a commodity to be bought 
and sold, not only nationally, but internationally. 
Instead of being the servant of mankind, money has 
become the master. 

The reason why in times of slump or depression 
food is actually destroyed whilst millions are underfed 
is, we are told, because these people have not enough 
money. Let us be quite clear, therefore, that the 
State must have the right to create money, using the 
banks as their agents, so that the financing of the 
post-war reconstruction may be carried out without 
piling up heavy interest bearing debt. 

Obviously, there is a limit to the extent to which 
the creation of credit can be carried, and this limit is 
the point at which inflation occurs. It is recognised 
that the point is reached when the increase in effective 
demand represented by money outstrips the corre- 
sponding increase in the supply of goods and services 
and so causes a rise in price. If a unit of money is to 
be an honest measure of value, it is fundamentally 
right that the price index should be maintained at a 
constant level. A price index already exists and it is 
not beyond the wit of man to maintain a constant 
price level by regulating the amount of credit and 
money in circulation provided always that new money 
can be spent instead of being lent into existence. 
The banks have a definite place in industry and a 
real service to perform for which they require reason- 
able remuneration. It is, however, the right of the 
State, as representing the people, to control the 
volume of credit of the people, and until this right is 
re-established so long will money be the master of 
mankind and not the servant. 

The above proposal for monetary reform, which is 
already being widely discussed, is based on funda- 
mental facts, and can obviously take care of all 
phases of reconstruction, thus providing for full and 
satisfactory employment of the peoples of this 
country. With the whole country fully employed the 
Government revenue in peacetime would be amply 
assured without heavy taxation, on the principle that 
many hands make light work and the burden of 
unemployment with all its demoralisation would be 
eliminated. But the end of reconstruction in five or 
ten years would not be the end of this happy period, 
for so long as man will consume, so long will there be a 
demand for goods and services, assuming always that 
the supply of money is properly regulated. There is 
no doubt that adequately to feed, clothe and house 
the people of this country a high level of employment 
is permanently required, quite apart from that 
required for the export trade. And this brings us to 
international trade, for which there is also a satis- 
factory solution, though this is another matter which 
might be dealt with on some other occasion. 

Although the question of economic and monetary 
reform is one which is far too important to be a party 
political matter, may I conclude by quoting the words 
of the Right Honourable W. L. Mackenzie King, 
Prime Minister of Canada, who summed up the 
situation in 1935 in the following sentence :— 

“Until the control of currency and credit is 
restored to the Government and recognised as its 
most precious and most sacred responsibility, all 
talk of the Sovereignty of Parliament and Democracy 
is idle and futile.” 

I am using a nom-de-plume which surely constitutes 
the only reply to the foregoing challenge. YNor. 





Todd-California Shipbuilding Corporation 
Shipyard at Richmond, California 


N an article which we published in our issue of 

June 20th we were able to give some preliminary 
particulars of the new shipyard constructed at Rich- 
mond, on the east shore of San Francisco Bay, Cali- 
fornia, by the Todd-California Shipyard Corporation, 
for the construction of thirty 7000 gross ton cargo 
ships for the British Purchasing Commission in 
America. A general aerial view of the yard taken 
at the beginning of June shows the well-advanced 
state of the yard, in which four ships were then laid 
down, and work was well advanced on the other slip- 
ways. It is understood that the yard is now busily 





had been begun, a further enterprise was started on 
a neighbouring site at Richmond, adjoining the factory 
of the Ford Motor Company and not far from the 
yard in which the British ships are being built. A 
site of over 200 acres was, the Pacific Marine Review 
reports, acquired from the Atchison, Topeka and 
Santa Fé Railroad Company and the Parr-Richmond 
Terminal Corporation. This company is known 
as the Richmond Shipbuilding Corporation, and 
its president is Mr. H. J. Kaiser, the newly elected 
president of the Todd Corporation. It is estimated, 
according to our American contemporary, that some 





AERIAL VIEW OF TODD-CALIFORNIA YARD AT 


engaged, and that all that remains to be done is to 
complete the dredging of the Lauritzen Canal. The 
plan we reproduce shows the general design and 
lay-out of the yard and its principal buildings. These 
consist of a mould loft and template store, a plate 
shop, and assembling bay, and a machine shop, other 
sections comprising a general stores and oxygen and 
acetylene generating plants for welding work, largely 
utilised in the hull construction, and general offices, 
with canteen and parking accommodation for officials 
and workmen. The new yard has been leased to the 





shipbuilders from 110 acres of land which is made up 
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1,500,000 cubic yards of dredging will be carried out, 
and over 750,000 cubic yards of rock will be needed 
to complete the site, and make it suitable for ship- 
building operations. The construction of the second 
yard is now well in hand, and the keel of the first 
American ship will be laid in a few months’ time. It 
is expected that a further 7000 men will find employ- 
ment in this second yard. The Pacific Marine Review 
gives further particulars of the two classes of ships 
which are to be built at the two shipyards we have 
mentioned. In the Todd-California Shipbuilding 
Corporation’s yard the British ships, it says, will be 
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PLAN OF RICHMOND SHIPYARD 


of holding of the Parr-Richmond Terminal Corpora- 
tion, Proctor and Gamble, and other firms. There 
was, we understand, considerable competition among 
cities in California to accommodate the new shipyard, 
and several ‘offers were considered. The offer of Mr. 
Alfred Parr, of San Francisco, was, however, finally 
accepted on account of the excellent facilities as 
regards foundations and the deep water which is 
available on the site for launching and fitting out. 
It is expected that in this yard the services of not less 
than 7500 men will be required when the work is in 
full swing. 

Since the laying of the keel of the first of the British 
ships on April 14th, seventy-eight days after work 





classed by Lloyd’s Register of Shipping, and will 
have a length between perpendiculars of 416ft., an 
extreme breadth of 57ft., and depth to the shelter 
deck of 37ft. They will have a deadweight carrying 
capacity of about 10,000 tons, with a gross tonnage 
of about 7000. Steam propelling machinery is to be 
installed, and it will comprise, our contemporary 
states, triple-expansion steam engines of about 
2500 I.H.P., taking steam from coal-fired Scotch 
boilers. The ships will have a designed speed of 
from 10 to 11 knots. 

The ships for the American emergency type cargo 
service, which have been ordered by the United States 
Marine Commission, and are under construction in 























JuLty 25, 1941 


THE ENGINEER 


59 








WELDED TANK BOTTOM AT RICHMOND SHIPYARD 
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the Richmond Shipbuilding Corporation yard, are 
to have a speed of between 10 and 11 knots, and will 
have a length of about 425ft. They are to have a 
deadweight carrying capacity of approximately 
10,000 tons, and in general they follow very closely 
the British design. The engines will consist of recipro- 
cating units of about 2500 I.H.P., which will take 
steam from oil-fired boilers of probably water-tube 
design. 

As already mentioned, welding is taking a pro- 
minent part in the construction of the hulls of these 
ships. We are able to reproduce herewith views of 
the first section of a tank bottom completed at the 
Todd-California yard, which is being moved from the 
assembly bay. The two views of this large section 
show its construction, and will indicate the large 
scale on which welding is being applied. It is esti- 
mated that all the ships will be completed and 
delivered within two years of the laying of the first 
keel. 








Large Motors and Alternators 


WE are informed by Higgs Motors, Ltd., that the 
firm is now manufacturing large motors and alter- 
nators up to 600 H.P. The extended range includes 
alternators, polyphase A.C. variable-speed commuta- 
tor motors, slip-ring induction motors, low starting 
current squirrel-cage motors and auto-synchronous 
motors. Considerable attention has been paid to the 
provision of ample air ducts to sectionalise the stator 
and rotor cores and the fixing of baffles where neces- 
sary, so as to direct a sufficient supply of cooling air 
throughout all parts of the machine. Further con- 
structional details include substantially dimensioned 
shafts, roller bearings at the driving end, and stan- 
dardised and interchangeable terminal boxes with 
stud type terminals and fittings-to accommodate 
the various types of cable which may be used. 





The variable-speed commutator motor is an exten- 
sion of the type which has been made in the smaller 
sizes for the past three years. It consists essentially 
of an induction motor stator with a wound rotor 
brought out to a commutator. Speed variation is 
accomplished by means of a separate induction 
regulator which produces a variable voltage without 
phase shift. The injection.of this voltage into the 
rotor circuit of the motor gives the necessary speed 
variation with a shunt characteristic so that the 
variation of speed. with load for a given regulator 
setting is very small. Commutation is usually difficult 
on A.C. motors and often limits the size of motor 
which can be manufactured. This difficulty is claimed 
to be removed by the employment of a special com- 
mutating winding on the armature, which, although 
connected to the commutator and therefore in parallel 
with the main armature winding, is arranged so that 
the corresponding coils of the main and commutating 
winding, which are connected together, do not have 
the same coil pitch and do not lie in the same slots. 
Briefly, the commutating winding provides a discharge 
path for the commutated energy and serves also to 
reduce the reactance of the coil undergoing com- 
mutation. 

This variable-speed commutator motor can be 
made in any size up to 480 H.P. at 1200 r.p.m. with 
speed ranges of 10 to 1, or higher in certain cases. 
The speed variation is against constant torque and 
gives a horsepower which varies in proportion to the 
speed. 

The construction of the induction regulator used 
in connection with these motors is interesting. It 
follows closely along the lines of the wound rotor 
induction motor. Two units are mounted together 
vertically above one another and the base carries a 
small motor driven fan, which blows cooling air 
through the windings and cores. Control of the regu- 
lator is by means of a hand wheel and worm drive 
on to the regulator shaft. Alternatively, a small pilot 
motor may be employed geared down to rotate the 
worm shaft at a suitable speed. These regulators are 
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also used for supply voltage regulation. They will 
maintain constant output voltage with varying input 
voltage either with hand regulation or automatically 
under the control of a voltage relay and a pilot motor 
on the regulator. The output voltage need not be 
the same as the input. For example, a group of 
500-volt motors can be run off 400-volt mains by 
this means. 

The squirrel-cage motor embodies a standard stator 
of the usual construction, but the rotor is entirely 
special, having three rows of slots. The upper row. 
contains a squirrel-cage winding consisting of bars 
brought out to two end rings in the usual manner. 
The slots in the second and third rows are alternate. 
A shallow slot in the second row is followed by a deep 
slot in the third row, then by a shallow slot, and so on. 





ASSEMBLY OF STATOR PLATES 


These slots contain bars which have been previously 
bent in the form of a U shape. One side of a U piece 
is inserted in a shallow slot and the other side is intro- 
duced into a deep slot. The two free ends of this 
single-turn coil are then brazed on to a common end 
ring at the one side of the rotor only. Thus this lower 
winding, which is situated underneath the squirrel- 
cage winding, has a definite coil pitch. By the choice 
of a suitable coil pitch it is possible to eliminate any 
objectionable harmonics which would otherwise 
create a depression in the speed torque curve. Thus 
any tendency to crawling is entirely eliminated. 

Machines can be made for direct starting if required, 
even on the large sizes. The starting current is 
approximately 3 to 3} times full load, or even less in 
favourable circumstances, with a starting torque of 
about twice full-load torque. 





60 


THE ENGINEER 





JuLy 25, 1941 








New Iron and Steel Order 


Direction (No. 1), Darep Juny 121TH, 1941 
EXPLANATORY MEMORANDUM 


M\HE No. 15 Order, which came into force on July 

17th, 1941, revokes the Nos. 8, 10, 11, 12, and 13 
Orders, #.e., all Orders in force dealing with iron and 
steel supplies. Although the form of the Order has 
been changed considerably, by the incorporation in 
the body of the Order of the provisions which were 
formerly set out in a separate Direction, the prin- 
ciples are unchanged, but for the following important 
additions :— t 

(i) The incorporation in the Distribution of 
Steel Supplies Scheme of all iron products (except 
pig iron) from September Ist next ; 

(ii) The prohibition of the treatment, use and 
consumption of iron and steel in the production, 
repair or maintenance of articles not controlled 
under this Order or for the construction, alteration 
or repair of any building, without authority to 
treat, use and consume ; and 

(iii) The limitation in quantity and value of 
purchases which may be made without authority 
by any one person from the stock of a stockholding 
merchant in any one quarter. 

To deal with the Order in detail— 

1. Article 1, which in the No. 8 Order pro- 
hibited the acquisition and disposal of the iron and 
steel raw materials and products set out in the First 
Schedule except by or to a licensed purchaser, now 
deals only with acquisition. Acquisition is pro- 
hibited with certain exceptions, most of which consist 
of the exemptions from licence which in previous 
Orders were contained in Direction No. 1. These 
exceptions are tabulated in Article 1 as follows :— 


Exception (A) contains the main provisions of 
the Scheme for the Distribution of Steel Supplies 
with the addition of iron products, including iron 
castings, but not including pig iron. The main 
features of the Scheme remain unaltered, although 
there has been some alteration in wording. 

Exception (B) exempts from licence purchases of 
home iron ore, pyrites ash, burnt pyrites residues, 
manganese ore, boot and shoe grindery and 
machine staples, when acquired for use in the 
United Kingdom. In addition, all iron powder, 
except carbonyl iron powder, is free from licence 
when acquired for use in the United Kingdom. 

Exception (C) continues the exemption con- 
tained in paragraph 5 (a) of the No. 8 Order, in 
favour of a merchant acquiring material for sale 
in turn to a licensed stockholding merchant. 

Exception (D) embodies the restriction in quan- 
tity and value. of purchases without licence from 
the stock of a stockholding merchant ; and 

Exception (EZ) contains a similar provision allow- 
ing limited purchases of certain products from any 
source, including stockholding merchants. Suppliers 
of material under these exemptions should obtain 
from each purchaser a certificate to the following 
effect :-— 


‘** Control of Iron and Steel (No. 15) Order, 1941, 
Exemption from Licence under Article 1, 
Exceptions (D) and (BE). 

I hereby certify that this purchase of 

together with any other purchases of material of 

the same category made by me during this (month) 

(quarter) under the above exemptions do not 

exceed ewt. in quantity or £ in value. 

Signature.” 


(Delete whichever word in brackets is not 
applicable.) 

The quantities and values in the certificate must 

not, of course, exceed the quantities and values 

set out in the Third and Fourth Schedules. 

If a purchaser from a stockholding merchant 
holds a Distribution Scheme authorisation on 
Form M he must use that authorisation and not 
purchase under Exception (D) or (E). 

Exception (Ff) authorises acquisition by a 
licensed purchaser or under the authority of a 
special or general direction issued by the Minister 
of Supply. 

The exemptions from acquisition licences contained 
in paragraph 4 of Direction No. 1 to the No. 8 Order 
have been discontinued in view of the transfer of iron 
to the Distribution Scheme, although such exemptions 
are continued (as mentioned below) until August 31st 
next, in respect of iron products, except pig iron. 
For the same reason the exemption of iron castings 
at a certain stage of production contained in para- 
graph 1 of Direction No. 1 to the No. 8 Order has been 
discontinued. In addition, the exemption from licence 
of pressings, tanks and cylinders contained in para- 
graph 1 of Direction No. 1 to the No, 8 Order has been 
discontinued because of the withdrawal of those 
articles from control by an alteration (see paragraph 8 
below) made in the First Schedule. 

2. Article 2 deals with the disposal of the materials 
set out in the First Schedule. No person may dispose 
of such materials except to a purchaser acquiring 





under Article | or under the authority of a licence or a 
Direction. 

3. Article 3 is a new article dealing with the 
treatment, use and consumption of iron and steel as 
mentioned above. Shortly the position is that no 
treatment, use and consumption licence is required 
if the material has been acquired by means of a 
Distribution Scheme authorisation on Form M or by 
Tron and Steel Control licence or under the other 
Exceptions contained in Article 1. In addition, 
where material is not acquired by a consumer but 
that consumer holds an authorisation on Form M to 
acquire, he can treat, use or consume material pro- 
duced or owned by him, for the purpose mentioned in 
the authorisation, without a treatment, use and con- 
sumption licence. 

4. Article 4 provides for the fixing of maximum 
prices in the same way as Article 2 of the No. 8 Order. 

5. Article 5 is similar to Article 3 of the No. 8 
Order. 

6. Article 4 of the No. 8 Order, which provided for 
the furnishing of returns, the keeping of books, &c., 
and for the inspection of works, has been omitted as 
these powers are now contained in the Information 
and Records (Industry) Orders. The remaining 
Articles in the new Order are similar to Articles 
appearing in the No. 8 Order with a few consequent 
alterations. 

7. No stockholding merchant may acquire material 
under the Distribution Scheme (see Exemption (A) 
to Article 1) or iron under paragraph 4 of Direction 
No. 1 to the No. 8 Order (see the Direction to the 
No. 15 Order), except when the material is delivered 
directly from the supplier of the stockholding 
merchant to a customer of the stockholding merchant. 
Accordingly, as hitherto, a stockholding merchant 
may acquire material for stock only if he holds a 
stock licence from the Iron and Steel Control. A 
stockholding merchant may not treat, use or con- 
sume stock material without a licence to do so. 

8. By heads 4 and 5 in the First Schedule to the 
Order, control has been extended to cover iron powder 
and carbon electrodes (except illuminating, welding 
or primary battery electrodes). Pressings have been 
omitted from head 7 so that they are no longer con- 
trolled, although, of course, the products required for 
their production are still controlled. The definition 
of constructional steel work has been amended. 

9. The Fifth Schedule to the Order contains a list 
of maximum controlled prices. 

10. Direction No. 1 (at the end of the Order) 
authorises the acquisition of iron (except pig iron) 
without licence up to August 31st, 1941, for the 
purposes and by the purchasers set out in paragraph 4 
of Direction No. | to the No. 8 Order, but any such 
orders outstanding at August 31st and orders placed 
after that date must be authorised under the Distri- 
bution Scheme. 


THE ContTROL OF [RON AND STEEL (No. 15) ORDER 


Whereas it appears to the Minister of Supply to 
be necessary for maintaining supplies and services 
essential to the life of the community and expedient 
that this Order should be made : 

Now, therefore, the Minister of Supply in exercise 
of the powers conferred on him by Regulations 55 
and 98 of the Defence (General) Regulations, 1939,1 
hereby orders as follows :— 

1. No person shall acquire or agree to acquire any 
material mentioned in the First Schedule to this 
Order, except that— 

(A) Material mentioned in Head 7 of the said 

First Schedule may be acquired— 

(1) For any purpose, by any “ Department ”’ 
named in the Second Schedule to this Order, 
which gives to the person from whom it acquires 
that material a written and dated order therefor 
headed— 

Control 

Scheme. 

‘“* Department ”’ Symbol (stating the symbol 


of Iron and Steel—Distribution 


allotted to that “‘ Department ” in the First | 


Column of the said Second Schedule). 

Authorisation Number (stating the autho- 
risation number selected by that ‘‘ Depart- 
ment ’’). 

Delivery Period (stating the period number 
or numbers selected by that ‘‘ Department ’’) ; 
and signed ‘‘ on behalf of (name of ‘ Depart- 
ment ’)” so to sign; or 
(2) For any purpose prescribed in the autho- 

risation hereafter referred to in this sub-head 
of this Exception, by any person who, being 
authorised in writing by or with the authority 
of the Minister of Supply or any “‘ Department ”’ 
aforesaid so to do, gives to the person from 
whom he acquires that material a signed written 
and dated order therefor containing the par- 
ticulars prescribed by that authorisation. 


Provided that— 
(i) Any such written authorisation may be 





1S.R. & O., 1939 (No. 927), 1, page 715. 





amended, varied, or revoked either by the 
Minister of Supply or by the ‘‘ Department ”’ 
giving it; and 

(ii) Nothing in this Exception shall authorise 

(a) The acquisition of pig iron or of high- 
speed steel containing 14 per centum or more 

, of tungsten. 

(6) The acquisition of material (not being 
wire) in any of the forms set out in Head 7 
of the First Schedule to this Order for con- 
version into any other of the forms set out 
in that Head ; or 

(ec) A stockholding merchant to acquire 
any material not being material delivered 
directly from the supplier of the stock- 
holding merchant to a customer of the stock - 
holding merchant. 

(B) Iron ore mined or quarried in the United 
Kingdom, pyrites ash, and burnt pyrites residues, 
manganese ore, iron powder (other than carbony! 
iron powder), and boot and shoe grindery and 
machine staples, may be acquired for use in the 
United Kingdom, by any person. 

(C) Any material mentioned in any licence to 
acquire it granted to a stockholding merchant 
may be acquired for the purpose of supplying it to 
that stockholding merchant for stock by any 
merchant. 

(D) Any material included in any one of the 
categories in the Third Schedule to this Order, but 
not exceeding in any one quarter either the quan- 
tity or the value specified against that category, 
may, for the execution in the United Kingdom of 
any purpose, be acquired by any person (not being 
@ person authorised to acquire that material under 
Exception (A) of these Exceptions) by making a 
purchase of that material from the stock actually 
held at the time of such purchase by a stock- 
holding merchant. 

(E) Any material included in any one of the 
categories in the Fourth Schedule to this Order 
but not exceeding in any calendar month either 
the quantity or the value specified against that 
category, may be acquired for the execution in the 
United Kingdom of any purpose, by any person 
not being a person authorised to acquire that 
material under Exception (A) of these Exceptions ; 
and 

(F) Any material may be acquired under the 
authority of and in accordance with a licence 
granted, or a special or general Direction issued, 
by the Ministry of Supply. 

2. No person shall dispose of or agree to dispose of 
any material mentioned in the First Schedule to this 
Order, except— 

(A) to a person acquiring that material by virtue 
of the provisions of Article 1 of this Order. 

Provided that nothing in this Exception shall 
authorise any stockholding merchant to dispose 
of any material otherwise than in the form in 
which that material was acquired by him; or 

(B) Under the authority of and in accordance 
with a licence granted or a special or general Direc- 
tion issued by the Minister of Supply. 


3. No person shall treat, use, or consume any 
material mentioned in the First Schedule to this 
Order in the production, repair, or maintenance of 
any article not mentioned in the First Schedule to 
this Order or for the purpose of the construction, 
alteration, or repair of any building, except that— 


(A) Material acquired by virtue of the provisions 
of Article 1 of this Order may, for the purpose for 
which it has been acquired, be treated, used, and 
consumed, by the person who has so acquired it. 

(B) Material produced or owned by a “ Depart- 
ment ”’ or person referred to in Exception (A) to 
Article 1 of this Order, and being material of the 
same description as any material for which that 
‘* Department ”’ or person is, under that Excep- 
tion, authorised to give a Distribution Scheme 
order prescribed by that Exception, may, for the 
purpose and within the quantity prescribed in that 
authorisation, be treated, used, and consumed 
whilst that ‘‘ Department ”’ or person is so autho- 
rised ; and 

(C) Any material may be treated, used, and con- 
sumed under the authority of and in accordance 
with a licence granted or a special or general Direc- 
tion issued by the Minister of Supply. 

4, (1) Subject to the provisions of paragraph (4) 
of this Article, no person shall buy or sell or agree or 
offer or invite an offer to buy or sell any material for 
which a maximum price is in force under this Order, 
except at a price which is either — 

(a) Not in excess of the maximum price for 
material of that description in force under this 
Order at the time of such purchase or sale or 
agreement or offer or invitation of an offer to 
buy or sell; or ‘ 

(6) Defined in such a way that it cannot exceed 
such maximum price for material of that descrip- 
tion as may be in force under this Ordcr at the time 
of delivery of that material. 

(2) (a) Subject to the provisions of paragraph (3) 
of this Article, the maximum price for material of 
any description in force under this Order at any time 
shall be ascertained from the Fifth Schedule to this 
Order and the related schedules. 
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(6) The Fifth Schedule to this Order and the related 
schedules may be varied and related schedules may 
be revoked and further related schedules may be added 
to this Order by special or general Direction issued by 
the Minister of Supply. 

(3) In the case of any material mentioned in the 
First Schedule to this Order being material of a 
description for which no maximum price is in force 
under this Order, any person shall comply with any 
notice given (or special or general Direction issuéd) 
by the Minister of Supply— 

(i) Requiring that person not to buy or sell or 
agree or offer to buy or sell any such material at a 
price exceeding a maximum price to be fixed by 
the Minister of Supply for that material ; or 

(ii) Fixing the maximum price for that material. 
(4) In the case of any material being material for 

which a maximum price is in force under this Order, 
the Minister of Supply may, provided he is satisfied 
by any person that by reason of transport or other 
difficulties that person is not able to obtain a reason- 
ably adequate supply of any such material through 
his usual channels of supply, authorise that person 
to buy and any other person to sell to him any or 
such material in such quantity and at such price in 
excess of the maximum price therefor as the Minister 
of Supply may, having regard to such difficulties and 
the public interest, deem reasonable. 

(5) In this Article the expressions “ buy” and 
‘* sell’? include any acquisition of ownership and any 
disposal of ownership respectively in pursuance of 
any agreement to sell whether such agreement was 
made before or after the coming into force of this 
Order. 

5. (1) Notwithstanding anything contained in 
Article 1, 2, or 4 of this Order, in any proceedings in 
respect of any alleged contravention of any provision 
of any of those Articles by any purchase or other 
acquisition, sale, or other disposal or agreement, it 
shall be a defence if the defendant shall prove that 
the material with respect to which the contravention 
is alleged was at the time of the agreement for 
acquisition or disposal or purchase or sale or at the 
time of appropriation to the performance of that 
agreement situate outside the United Kingdom. 

(2) Notwithstanding anything contained in Article 4 
of this Order, in any proceedings in respect of any 
alleged contravention of any provision of that Article 
by any sale or purchase or agreement, it shall be a 
defence if the defendant shall prove that the material 
with respect to which the contravention is alleged 
was under the agreement delivered or agreed to be 
delivered, either— 

(i) Outside the United Kingdom ; or 

(ii) On board a ship for exportation to some place 


or places outside the United Kingdom ; 
and in any proceedings in respect of any alleged con- 
travention of any provision of that Article by an offer 
or invitation of an offer, it shall be a defence if the 
defendant shall prove that the offer or invitation of 
an offer was for the purchase or sale of material which 
was intended to be either— 

(a) Situate outside the United Kingdom at the 
time of the proposed agreement for purchase or 
sale or of appropriation to the performance of that 
agreement ; or 


” 


(6) delivered either 

(i) Outside the United Kingdom ; or 

(ii) On board a ship for exportation to some 
place or places outside the United Kingdom. 


6. (1) Nothing in Article 4 of this Order shall 
prohibit or restrict the entering into and carrying out 
of any transaction between the Minister of Supply 
and any other person at such price as may be agreed 
between the Minister of Supply and that person. 

(2) For the purposes of this Order, where any 
material is acquired by or disposed of to a carrier or 
warehouseman or servant acting in the ordinary 
course of his business or employment as such, that 
material shall be deemed to be acquired by or dis- 
posed of to the person on whose behalf or to whose 
order the carrier or warehouseman or servant so 
acquires that material, and not by or to the carrier 
or warehouseman or servant ; and where any material 
is acquired from or disposed of by a carrier or ware- 
houseman or servant acting as aforesaid, that 
material shall be deemed to be acquired from or dis- 
posed of by the person on whose behalf or by whose 
order the carrier or warehouseman or servant so dis- 
poses of that material, and not from or by the carrier 
or warehouseman or servant. 

7. (1) The holder of any licence granted or ‘autho- 
risation given under this Order shall comply with any 
conditions contained or incorporated in that licence 
or authorisation. 

(2) If any licence granted or authorisation given 
under this Order is revoked by the Minister of Supply, 
the holder of that licence or authorisation shall forth- 
with deliver up that licence or authorisation to the 
Minister of Supply or as directed by him. 

8. (1) In this Order the expression * related 
schedule ” means any one of the related price schedules 
for.iron and steel products lodged with the Minister 
of Supply for the purposes of this Order and certified 
as a “ Control of Iron and Steel (No. 15) Order, 1941 : 
Related Schedule No.......... » by the signature 
(dated with the date of certifying) of a Principal 
Assistant Secretary in the Ministry of Supply ; the 





number of which Related Schedules at the coming 
into force of this Order is 97. 


(2) In this Order the expression— 


‘Quarter’ means any one of the periods of 
three months ending on March 31st, June 30th, 
September 30th, or December 31st in any year ; and 
the expression 

“ Acquire ”’ includes the acquisition, and the 
expression “‘ dispose of ” includes the disposal of 

(i) Ownership or any proprietary interest ; or 

(ii) The right to possession ; or 

(iii) Possession, whether or not accompanied 
by any acquisition or disposal of any ownership 
or of any proprietary interest or of the right to 
possession, 

9. (1) The Control of Iron and Steel (No. 8) Order, 
1940,? the Control of Iron and Steel (No. 10) Order, 
1940,? the Control of Iron and Steel (No. 11) Order, 
1940, the Control of Iron and Steel (No. 12) Order, 
1940,° and the Control of Iron and Steel (No. 13) 
Order, 1940,* are hereby revoked ; but— 


(a) Any licence granted or having effect as if it 
were granted under the Control of Iron and Steel 
(No. 8) Order, 1940, or that Order as varied by any 
of the other Orders mentioned above in this 
Article, and which has not-expired or been revoked, 
shall have effect as if it were a licence granted under 
Article | of this Order, and shall be deemed to 
have been so granted ; and 

(6) Any authorisation given under Paragraph 2 
of the Control of Iron and Steel (No. 8) Order, 
1940, Direction No. 1,? and which has not been 
revoked shall have effect as if it were an authorisa- 
tion given under Exception (A) to Article 1 of 
this Order, and shall be deemed to have been 
so given. 

(2) This Order shall come into force on the 17th 
day of July, 1941; and may be cited as the Control 
of Iron and Steel (No. 15) Order, 1941. 

Dated this 12th day of July, 1941. 

A Principal Assistant Secretary 
in the Ministry of Supply. 
THE FIRST SCHEDULE 

1. Iron Ore (excluding Iron Pyrites and Cupreous Pyrites, but 
including Pyrites ash and burnt Pyrites residues, whether in 
briquetted or other form). 

2. Manganese Ore; Ore, concentrate or residue containing 
Molybdenum or Vanadium. 

3. Ferro-Alloy of any kind, Molybdenum Metal, Calcium 
Molybdate, Molyte, bricks and briquetted forms of Molybdenum 
Dioxide and of Molybdenum Trioxide, Tungsten Metal, Tungsten 
Carbide, Cemented Carbide Hard Metal, Calcium Silicide. 

4. Iron Powder. 

5. Carbon electrodes, not being illuminating, 
primary battery electrodes. 

6. Cinder and Scale produced during the manufacture or 
mechanical treatment of Iron and Steel. 

7. Iron and Steel in any of the following forms :— 

Pig; Ingot; Billet, bloom, slab; Tinplate bar, sheet bar ; 
Plate, medium plate, sheet (and whether coated or uncoated) ; 
Angle, channel, tee, joist, piling section, other sectional material 
(and whether fabricated or not) ; Round, rod, square, hexagon, 
flat, other section and shape (and whether black or bright) ; 
Rail, sleeper, fish-plate, sole-plate ; tinplate, terne plate, black 
plate, silver-finished plate ; Hoop, strip (and whether coated or 
uncoated, and whether hot or cold rolled); Tube, pipe and 
standard fittings therefor ; Tyre, axle, wheel ; Casting, block for 
forging, block for pressing, forging, stamping; Colliery arch, 
and accessories therefor, pit prop; Bolt, nut, screw stud, 
washer, rivet, screw ; Railway spring (and whether laminated 
or coiled) ; Wire rod ; Coated or uncoated wire (whether plain 
or barbed), wire rope, wire strand, wire netting, wire chain link 
fencing, wire mesh, wire reinforcement fabric mesh, wire rod 
reinforcement fabric mesh, wire nail, wire staple; or Con- 
structional steel work for inclusion i in the structure of a building. 


welding, or 


THE SECOND SCHEDULE 
Symbol Department. 
(to which “‘ B”’ 
may or may not 


be added). 
H.O. Home Office 
A.R.P Ministry of Home Security 
Ad. Admiralty 
Ad.M. Admiralty 
w.o. War Office 
M.S. Ministry of Supply 
A.M. Air Ministry 
M.A.P... Ministry of Aircraft Production 
8.D. Scottish Departments 
B.T. Board of Trade 
B.E. Board of Education 
M.H. Ministry of Health 
A.F. Ministry of Agriculture and Fisheries 
M.T. Ministry of War Transport 
M.F. Ministry of Food 
O.W. Ministry of Works and Buildings 
P.O. General Post Office . 
M.D. Mines Department 
P.D. Petroleum Department of the Mines Department 
E.C, Electricity Commissioners 
N.I. Ministry of Commerce of Northern Ireland 
Ind. War Supply Board (India) 
A.R. Emergency Services Organisation (Ministry of 


Aircraft Production) 
L.A./A.R. Local Authorities (Ministry of Health) 


THE THIRD SCHEDULE 


Category. Description. Quantity. Value. 
(i) Heavy Carson STEEL Propvucts, 
namely :— 
Plates 3mm. thick and thicker: 
sections, joists and bars not. in- 
cluded in category (ii) ... 10 tons £125 





*S.R. & O., 1940, No. 496. 

3$.R. & O., 1940, No. 1118. 
4S.R. & O., 1940, No. 1910. 
5S.R. & O., 1940, No. 1138. 
®S.R. & O., 1940, No. 1757. 


7 Printed at the end of S.R. & O., 1940, No. 496. 


(ii) RE-ROLLED AND Drawn CARBON 
STEEL AND Inon PropvuctTs, 
namely :— 

Sections 4 united inches and under ; 
channels 3in. web and under ; 
joists under 3in. web ; hoop and 
strip ; rounds, squares and hexa- 
gons under 3in., flats 5in. wide 
and under, —" a steel 


bars 2 tons £25 
(iii) Sheets F 1 ton £20 
(iv) Tinplate ..3 tons 18 cwt. £130 


or 39 double 
boxes 
(wp ewes PAO 5 ie ke ees eae 2 ne 3 As 
(vi) Black plate igs Peaeria ots sive - a iw oF 
(vii) Silver-finished plate ; fom Se aoe 
(viii) Baling and strapping wire. 

(ix) Coated or uncoated wire not being 
baling or strapping wire, whether 
plain or barbed, wire strand, wire 
netting, wire chain link fencing, 


2 tons 


wire mesh, wire nails, wire 
staples ... lO ewt. ... £40 
(x) Alloy steel ingots, ‘pillets, blooms 
and bars (not including high - 
speed steel containing 14 _ ent. 
or more of tungsten) a ce 3 tons £75 
THE FOURTH SCHEDULE 
Catevory. Description. Quantity. Value. 
(i) Ferro Alloy of any kind i — 
ferro-vanadium) . os ... Ilton £40 
(ii) Caleium moly bdate 2 ewt. £40 
(iii) Molyte ‘ 2 ewt. £40 
(iv) Tungsten metal 2 ewt. £60 
(v) Tungsten carbide .. 40 Ib. £40 
(vi) Cemented carbide hard metal 8 Ib. £40 
(vii)Caleium silicide oak ee 1 ton £100 
(viii) Iron casting 2 ewt. £10 
(ix) Bolt, nut, screw stud, ‘washer... 8 ewt. £40 
(x) Rivet.. TRY dept andes tore 8 ewt. £40 
(xi) Screw.. 8 ewt. £40 
(xii) Wire ro 2 ewt. £10 
(xiii) Cast iron pipes and standard fitti ings 
therefor.. : 1 ton £20 
(xiv) Wrought iron and steel tubes and 
standard fittings therefor ; malle- 
10 ewt. £15 


able cast iron pipe fittings ... 
THE FIFTH SCHEDULE 


Maximum UniTrep Kincpom PRIcEs For IRON AND STREL 
PRopUCTS 


Unless otherwise stated, prices set out or referred to in this 
Schedule are basis prices per ton for the quantity (if any) shown 
delivered to buyer. Other prices (related or additional) for 
products of the classes set out below and extras, allowances. 
and rebates, shall be those provided for in or calculated in 
accordance with the Related Schedules and the Standard List 
therein referred to. 


Iron ORE— 
All prices are f.o.t. at quarry or mine. 
Hematite— 
. £ sd 
(a) For use in blast-furnaces, mined in the 
counties of Cumberland, Lancashire, and 
Glamorgan, ew 50 ae cent. iron and 
8 per cent. silica.... . R96 
The above maximum price shall ‘be both— 
(i) increased by the aggregate of 
(a) 6d. per ton for each 1 per cent. by 
which the iron content exceeds 50 
per cent., and 
(6) 14d. per ton for each 1 per cent. by 
which the silica content falls short 
of 8 per cent.; and 
(ii) reduced by the aggregate of- 
(a) 6d. per ton for each 1 per cent. by 
which the iron content falls short 
of 50 per cent., an 
(b) 14d. per.ton for each 1 per cent. by 
which the silica content exceeds 
exceeds 8 per cent. 
(6) Lumpy, for use in steel furnaces 2 3 6 
Jurassic 
(a) Quarried or mined in the sittin i district 
e323. 9 


of Lincolnshire sagt ns 
Quarried in Oxfordshire ae 0 3 0 
Quarried or mined in Leicestershire, North- 
amptonshire, Rutland, or Lincolnshire, other 
than provided for under (a), with an iron 
content as produced exceeding 34 per cent. 0 4 6 
Quarried or mined in Leicestershire, North- 
amptonshire, Rutland, or Lincolnshire, other 
than provided for under (a) and (c) . wast va 04 0 
Calcined— 
(a) Quarried in Oxfordshire ... cs ikae e  @ 
(6) Quarried or mined in Leicestershire, North- 
amptonshire, Rutland, or Lincolnshire... ... 0 8 6 
(c) North Staffordshire Coal Measure ... ... .. 


Ferro ALLOYS AND ALLIED MATERIALS— 


(b) 
(ec) 


(d) 


Per Ib. 
s. d. 
Ferro-Molybdenum and 
Molyte ... .. «+ 6 0 of Molybdenum content 
Calcium Moly bdate ... 5 9 of Molybdenum content 
Ferro-Tungsten . 5 1 of Tungsten content 
98/99 per cent. Tungsten : 
> 


Powder ... bo 


9 
Ferro- Vanadium 6 of Vanadium content 


— 
or 


CINDER AND ScALE— 


(a) Good Clean Scale for use in open-hearth steel 
furnaces, f.o.t. producing works _ .... 1 4 
(6) Seale for use in blast-furnaces or r sintering 
plants ... Sie, eaed Gas , - Lc& € 
(c) Ball Furnace Cinder eviaaing not a lens than 
68 per cent. iron, for use in blast-furnaces.... , &. 0 
(d) All other Cinder for use in blast-furnaces... 1. 3,0 


Pic IRon— 
Basic, delivered station or siding to— 
(a) South Wales, N.E. Coast, Lincolnshire, Scot- 
land, Mersey Ports, Lancashire, Cheshire, 
N. Wales, North Staffs, and Yorkshire igued 
ing Sheffield) _.. ee 6 
(6) South Staffordshire and all ‘other districts a. 2. 
Hematite, No. 1 Mixed Nos. S. & P. ever 0:03 per 
cent., but not exceeding 0-05 per cent., 
delivered station or siding to— 
(a) Scotland, N.E. — and West Coast England 
(6) Sheffield Nidlr saisan** aces yuan eae -aak 
(c) Birmingham e 
(d) Wi alee W elsh Iron 


6 
4 0 
10 0 
14 0 


P11 
w 


o 








62 


THE ENGINEER 





Juty 25, 1941 








Pig Iron (continued)— ‘£ 8. d. 
Foundry and Forge, delivered station or siding— 
(a) No. 3 Iron, Class 2 : 





(1) Middlesbrough 6 8 0 
(2) Birmingham BREN ee OO ail Sees 610 0 
(6) Phosphorus over 0-50 to 0-75 oe cent., Bir- 
mingham ... 617 6 
(c) Phosphorus, over r 0-10 to 0-50 per cent., , Bir- 
mingham ... .. & 0 8 
(d) Scotch No. 3 Foundry Iron, delivered d Grange- 
mouth . : Seat eae. eal te Se r 64 9 
Cylinder and Refined 
(a) North Zone 8 14 0 
(6) South Zone... 8 16 6 
Refined Malleable— 
Birmingham and South Staffordshire ... ... ... 8 11 6 
Cold Blast— 
Bowie GeamerGehie Ns e s) w a o ee ME OOS 
Blast-furnace Ferro-Manganese— 
76 to 80 per cent. Mn Standard Grade ... 18 10 0 
Foreine Incots— 
Up to 0-60 percent.C ... . - <-, oo? ce 
BiLtets, BLooMs, AND SLaBs FOR 2 RE- ROL LING- -- 
Basic— 
(a) Soft U.T. (100-ton lots) ... 12 5 0 
(6) Soft T.G., up to 0-25 per cent. Cc (100. ton lots) 1210 0 
(c) Hard, 0-42 to 0-60 per cent. C aR 13 17 6 
(d) Silico-Manganese Ms 
(e) Free Cutting 1410 0 
Stemens-Martin Acid— 
(a) Up to 0-25 per cent. C 1515 0 
(6) Case-hardening ... .. 1612 6 
(c) Silico-Manganese ts 17 0 
Brttets, Blooms, AND SLaBs FOR Forainc, Drop 
ForGING AND STAMPING 
Basic— 
(a) Soft, up to 0-25 percent.C .. 13 17 
(6b) Hard, over 0-41 to 0-60 per cent. C 1410 0 
Acid— 
(a) Up to 0-25 per cent. C 1465 0 
(6) Case-hardening ..._ ... 17 2 6 
(c) Silico-Manganese 17 15 0 
ALLoy STEELS— 
Nickel 
Chrome 
Molyb 
Nickel- denum, 
Chrome, Ni 2-75-— 
0-6-1 Ni 2-75- 3-75 
per cent. 3-75, Cr 0-60- 
Nickel. Cr 0-6- 1-25, 
1-25 Mo 0-20-— 
per cent. 0-6 
per cent 


Co 8. Spode. ea Oe ee 
Billets, 2in. up to and in- 


cluding 10in.... ... ... 19 0 0 3017 6 3713 6 
Stamping Bars, jin. dia. 

and up, round or equi- 

valent sectional area 7 6 3912 6 4711 6 


Starintess STEEL anp IRon— 

Austenitic. Martensitic. 
Steel Billets, 2in. and larger, square and Is. per lb. 84$d. per lb. 
Gothic sections 


SHEett STEEL— 


Rounds, Squares, Gothic Billets or other Similar Sec- 
tions, 3in. and up— 

Over 0-30 per cent. 8 to and lecapicinaate 0-60 we 
cent.carbon.. 

SHELL STEEL Inecstioe-— 

(a) Shell Steel Discard Billets where supplied in 
small sizes 2in., 3in. and 4in. square, or rolled to 
the finished shell steel size, which can be rolled 
direct by the re-roller vw 
Other Discards, in the shape of ‘Billets, Blooms 
or Slabs requiring further processing before 
capable of being rolled into standard sizes of 
billets for the re-rollers - eg ee 
HicH-sPEED STEEL— 


16 5 6 


(b) 


10 5 0 


14 percent. 18 percent. 22 percent. 
Tungsten. Tungsten. Tungsten. 
Bars, per lb.... 3s. Od. 3s. 10d. 4s. 4d. 
TINPLATE AND SHEET BarRs— 
Ss ad, 
Delivered station or siding in not less than 6-ton lots 12 2 6 
Wire Rops— 
Basic, all sizes with exception of 6-gauge and over 
7/0 gauge delivered in all districts in United 
Kingdom except (a) Birmingham and Scotland, 
and (6) Southern Joint Area : 
Soft Basic, 0-08 to 0-25 percent. C. ... 17. 7 6 
Hard Basic, 0-42 to 0-60 aig cent. C. 21 2 6 
Free-cutting .. 20 2 6 
Actd, up to 0:85 per cent. c., ‘all sizes with exception 
of 6-gauge and over 7/0- “gauge, delivered all dis- 
tricts:—Ordinary ... ~ Se} 
MANUFACTURED IRON— 
Crown No. 3 No. 4 
Tron. Bars. Bars 
£-s. d i a oe 
(a) English and Welsh de- 
livery, usual districts... 15 12 6 1210 0 13 0 0 
(b) Scottish delivery, sta- 
tion or ine usual 
districts «oss 35.12... 6. 18:13 76 186 
(c) Lrish delivery, fog. 
Belfast ~) se oe S65 O 49 2.86 222.8 
Heavy STEEL daca — 
Joists, 
Sections, Boiler 
and Bars _— Pilates Plates. 
(Angle 
Basis). 
Delivered buyer’s nearest £ s. d. £ s. d. £ 58. d- 


station or siding except 
where otherwise provided 
in the Related Schedules 
(a) North - East Coast, 
Northern Joint Area, 
Scotland, Belfast. ship- 
yards and shipbuilders 

at Thorne, New Holland 


and Gainsborough -- 1S BO: 264 DS 0 18008 
(b) Leedsand District, Mid- 

land Area and South 

wees 5. -- aw wees AE SOR BO 
(c) Southern Joint Area vo. S640 6 16 6 OO 5 6 
(d) f.0.q. Belfast waased 

than shipyards) . ° 1513 0 16 8 0 17 & 6 





Medium Plates (under yin. thick) all ceptor > 


Weighing 6 Ib. or more per square fo: 17 17 6 
Weighing less than 6 lb., but not ace con 4: ‘81 Ib. 
per square foot 18 7 6 
at Plates (fin. thick = mpeanian ‘dalivessa 
ne Nea 
(a) North-East Coast and shipbuilders at Thorne, 
New Holland and Gainsborough .. 17 13 0 
(6) Northern Joint Area, Scotland, Leeds and Dis- 
trict, Midlands and South W mages Southern 
Joint Area ... 1715 6 
RaILs— 
Heavy Rails, 60 lb. per yard and over, lots of 500 tons 
and over, f.0.t. makers’ works .. 1410 6 
Light Rails, light pane rails, up to ‘and | including 
1615 0 


25 lb. per yard 


CoLLIERY ARCHES AND ACCESSORIES— 
4in. by 2}in. by 2in. and 4in. by 2}in. by 2}in. 
single radius with straight, horseshoe or splay ed 
legs with one fish-plate joint, complete with one 
pair of fish-plates and the necessary bolts and nuts 17 6 ¢ 
Arches as above, but without fish- h-plates, | bolts and 


—] 


nuts... 17 4 0 
Fish-plates (for Arches) | alone. Aw 22 8 0 
Plain Cambered Girders, 4in. by 2$in. by 2in. and 4in. 

by 2hin. by 2}in., with minimum camber of 2in. in 

centre, for use underground only Riise goes SOD: @ 
Corrugated Straps, Roofing or Benk Bars ... 16 0 6 
RE-ROLLED STEEL Propucts— 

Angles and Tees, 4 united inches and under, and 

Channels, 3in. web and under: Basis U.T. BG2'%.. 6 
Bars—Flats, 5in. wide and under, and Rounds and 

Squares, under 3in. U.T. .. Sissy said aaa. lag Lue Ge 
Free Cutting Bars—Rounds . rm 19 16 6 
Hoop and Strip, hot rolled (excludin ‘hoop and strip 

for Gas, Steam and Water Tubes), ghe 18:7 0 
Hoop and Strip, cold rolled, hard bright in coils 

(not annealed), ljin. to 6in. by 0-032in. and 

thicker = 26 2 9 
Products made from Basic Hard Steel, 0-42 to 0-60 per 

cent. C 19 5 0 
Products made from Siemens-Martin Acid Steel, up t to 

0-25 per cent. C : 21 2 6 
Spring Steel Bars, Sapeleiielie. 

(a) Basic, 0-42 stones wale C, Water Harden- 

ing a 19 5 0 

(b) Acid, 0-42 to 0-60 per cent. C, water harden- 

ing 22 16 0 
Siemens- ‘Martin File Steel, ne eatin, 1gin. ins up 

(a) Acid ses 24 7 6 

(6) Basic a a1 14° 4 
Ferro-concrete Bars, dative candi station enutdine.. 1619 6 
Rivet, Bolt and Nut Bars (4-ton lots)... 17 15 0 
= Tees, Special Glazing Bulk or long stalked 

21 5 0 
Sash ¢ ae Casement #t Sections, ‘Main Standard Cottage 

Zeds ... 2 20 18 0 
Gate Channels” 19 16 0 
Bricut STEEL— 

Bars— 

(a) Mild steel to no analysis or tests... . 2414 0 

(6) Tested and guaranteed, 28 to 32 tons tensile 25 14 0O 

(c) Free Cutting B.S.S. 32, Grade 4 ere: YB 
Flats, not tested or guaranteed .. 34 9 0 
teal 
Black, , 4 tons and over of basis quality.. 22 15 0 
Gelooniced: ‘Corrugated 24 G., 4 tons and over of 

basis quality : wate she eee Cicws. ceases Mant ee 
TINPLATE, TERNE PLATE, AND Brack PLaTE— 
east Coke quality, per basis box (I.C. 20 by 14, 

2 sheets, 108 Ib.), f.0.t. makers’ works... i Pi 

Terne Plate, Unassorted Light Ternes, ordinary 

quality, sold per basis box (28 by 20, 112 

sheets, 216 Ib.), f.0.t. makers’ works... 215 9 
Black Plate, Rectangles, unassorted, C.A. quality, 

28/14 B.G. per ton, f.o.t. makers’ works ... 2214 9 
Tubes, Pipes, and Fittings. 
Gas List Wrought Iron and Steel Tubes and Fittings. 
Weldless Tubes, B.S.S. 806, Classes ‘‘ B”’ and ‘“‘C.” 


Perkins Tubes. 

Loose Flange Joint Tubes. 

Wrought Iron and Hot Finished Steel Boiler Tubes. 

Steel Pipes to B.S.S. 534, Table I. 

A.P.I. Line Pipe. 

Malleable Pipe Fittings. 

Steel Conduit Tubes. 

Vertically Cast Iron Pipes and Spun Iron Pipes. 

Standard Socket and Spigot Special Castings. 

Cast Iron Drain Pipes. 

Cast Iron Drain Pipe Fittings. 

Angle Cast Iron Pipes for Gas and Water Purposes. 
The prices set out in the Related Schedules. 


Wire AND WIRE PropucTs— 


Ls @ 
Mild Steel Wire, catch weight coils 6/8 standard wire 
gauge for sales by makers in 2-ton lots— 
Hard drawn 22 5 0 
Mild drawn.. 23 15 O 
Annealed aan ae 23 15 0 
Galvanised Barbed Wire, 2 2or r4 wales: 2 wes 12} ¢ | gauge, 
for sale by makers in 2-ton lots... 31 5 0 
Forcincs— 


Prices set out in the Related Schedules plus the percentage 
additions in operation at October 3lst, 1940, plus in 
the case of Related Schedule No. 77, 4 per centum, and 
in the case of Related Schedules Nos. 78 and 79, 10 per 
centum. 


SreEet CasTInGs— 
Prices set out in the Related Schedules, with the addition of 

9 per cent. plus 25s. per ton. 
Rarnway Tyres, AxLes, Disc CENTRES, SOLID 

WHEELS, AND STANDARD TYPES oF Com- 

PLETE WHEELS AND AXLES— 
Prices set out in the Related Schedules plus £2 2s. 6d. per ton. 
Rattway Com Sprincs— 

£ s. d. 

Spiral Buffer and Draw Springs— 


R.C.H. Drawing, No. 209a/1,’each ee, Vepele eek Oi} 2 
R.C.H. Drawing, No. 1094/2, each Sere A ok 
Volute Buffer and Draw Springs— 
R.C.H. Drawing, No. 2094/8, each 0 12 11 
LAMINATED Rattway SPRINGs— 
Bearing Springs, 5 plate ordinary wagon, 4in. wide 
by fin. plates... 33 14 0 
Buffing Springs, 14 plate with double double lug hoops 35 11 6 





Inon Castines— 

For Rainwater and Soil Goods, Gutters and Connections, the 
prices set out in the Related Schedules with the addition 
of 21 per centum, 


Rivets— 
a, a. 
4in. by jin. diameter, 2-ton lots, ex works, de- 
livered Midland Area—- 
Mild Steel ... 22 10 0 
20 0 0 


Wrought Iron 
Botts anp Nuts— 
Hot Spelter Galvanised Mushroom Roofing Bolts and Nuts— 

jin. by fin., ex works, 2s. 3d. per gross. 
Bright Gutter Bolts and Nuts, }in. by }in., ex works, 

1s, 9d. per gross. 
15) ORDER, 
12TH, 


THE ConTROL oF IRON AND STEEL (No. 
1941: Drrectrion No. 1, Datep Juty 
1941 


Under the Control of Iron and Steel (No. 15) Order, 
1941, the Minister of Supply hereby issues the follow- 
ing Direction :— 

1. Notwithstanding anything in Article 1, 2, or 3 
of the Order, any iron (not being pig iron) mentioned 
in the First Schedule to the Order may, up to and 
including August 3lst, 1941, be acquired without 
licence by (and disposed of accordingly to) any 
Government Department, undertaking, or person 
mentioned in head (a) or (6) of Paragraph 4 of the 
Control of Iron and Steel (No. 8) Order, 1940, Direc- 
tion No. 1,8 for the purpose which was prescribed in 
that head in respect of that Government Depart- 
ment, undertaking, or person, and may be treated, 
used, and consumed for that purpose. 

Provided that nothing in this paragraph shall 
authorise a stockholding merchant to acquire any 
iron, except iron (not being pig iron) delivered 
directly from the supplier of the stockholding 
merchant to a customer of the stockholding merchant. 

2. This Direction shall come into force on July 
17th, 1941, and may be cited as the Control of Iron 
and Steel (No. 15) Order, 1941, Direction No. 1. 

Dated this 12th day of July, 1941. 

R. D. FENNELLY, 
A Principal Assistant Secretary 
in the Ministry of Supply. 








Artificial Abrasives and Nitrogen 
in the United States 


Propuction of artificial abrasives in the U.S.A. 
can be increased about 50 per cent. over the output of 
1940 without building new plants, according to data 
recently assembled by the Bureau of Mines, United 
States Department of the Interior. By overhauling 
production schedules, reports from abrasives manu- 
facturers indicate maximum production of artificial 
abrasives could be increased to 152 per cent. of the 
1940 output, and the nature of the industry is such 
that plant capacity could be expanded rapidly. With 
the exception of industrial diamonds, according to 
the data gathered by the Bureau, the United States 
could attain self-sufficiency in regard to all necessary 
abrasives, even with a complete stoppage of seaborne 
traffic. 

Imports of artificial abrasives have been large, 
greatly exceeding domestic production, but have come 
chiefly from Canada. As the manufacture of crude 
abrasive material is relatively simple, being conducted 
in are or resistance type furnaces, which are partly 
dismantled after each charge, production of the crude 
materials now carried on largely in Canada could be 
transplanted to any of the hydro-electric power 
developments in the United States without pro- 
hibitive capital outlay or time lag. Raw materials 
and supplies for producing artificial abrasives are 
available in ample quantities in the country. Even 
bauxite used in making fused alumina is mainly pro- 
duced domestically, although that used in making 
aluminium is largely imported. Certain manufac- 
turers of fused alumina own bauxite deposits and are 
thus assured of an adequate supply of this essential 
raw material. In the production of certain natural 
abrasives the United States does not occupy the 
position of self-sufficiency exhibited with regard to 
the artificial or manufactured varieties. Not only 
industrial diamonds, but also corundum ore, certain 
kinds of pumice, tube mill linings and pebbles and 
special razor hones, have been largely imported, so 
that actual or prospective curtailment of imports 
may impose certain hardships and readjustments. 
Only three of the abrasive materials regularly 
imported have come from the Axis Powers or coun- 
tries that have fallen into their hands, and it is 
fortunate that domestic materials may be substituted 
for these items. Industrial diamonds are the only 
abrasives that might eventually be listed as a strategic 
material as defined by the Army and Navy Munitions 
Board. Except for limited production in Arkansas 
and sporadic finds in the glacial drifts of Wisconsin 
and other States, diamonds have not been produced 
in this country ; and the United States, with other 
industrial nations of the world, must look mainly to 
Africa for its supplies. Plant capacity to manu- 


facture both coated abrasives and grinding wheels, 
according to the Bureau’s survey, appears to be ample 
or "capable of ready expansion. 


"8 Printed at the end of S.R. & O., 1940, No. 496. 


Annual production 


























JuLy 25, 1941 


THE ENGINEER 


63 








of grinding wheels in the United States is valued at 
more than 20,000,000 dollars. With ample supplies 
of abrasive materials and bonding agents—the latter 
are also abundantly available in this country—the 
only conceivable bottle-neck in grinding wheel manu- 
facture would be the capacity of currently existing 
kilns or firing plants. A recent survey of plant 
capacity made by the producers of abrasive grain and 

inding wheels indicates that no bottle-necks are 
liable to develop in the grinding wheel manufacturing 
industry. 

Potential capacity in the United States for the 
production of nitrogen, a principal constituent of 
explosives and fertilisers, will soon reach 800,000 
short tons a year, as compared with a production of 
424,000 tons in 1939, according to estimates contained 
in a report submitted by Dr. R. R. Sayers, Director 
of the Bureau of Mines, to the Secretary of the 
Interior, Harold L. Ickes. Of the chemical nitrogen 
used in that country, according to the report, nearly 
one-half now is produced synthetically from the 
nitrogen of the air, about one-third is imported and 
the remainder is obtained as a by-product of the 
manufacture of coke. Well over half of the imports 
of chemical nitrogen in the United States in former 
years have come from Chile in the form of sodium 
nitrate, but owing to the cessation of such imports 
from Europe the proportion imported from Chile has 
jumped to about three-fourths. The bulk of the 
remaining nitrogen imports into the United States 
come from Canada in the form of calcium cyanamide. 
The report shows that production of fixed nitrogen 
(from the air) in the United States for 1939 was 
280,000 tons, but by substantial modernisation or 
alteration of existing equipment capacity could be 
substantially increased to about 410,000 tons a year 
with the new plant construction. Three synthetic 
ammonia plants (including the rehabilitation of 
United States nitrate plant No. 2 at Muscle Shoals) 
are under construction. | On completion of this 
programme of expansion the combined production 
capacity of synthetic chemical nitrogen plants will 
be about 600,000 tons a year. The production of by- 
product chemical nitrogen ordinarily depends largely 
on the manufacture of coke, which in turn depends 
largely on the output of iron and steel. Because of 
substantial additions being made to the capacities of 
by-product coke oven plants, maximum capacity for 
production of by-product nitrogen very likely will be 
about 190,000 tons annually. Total potential domestic 
capacity for both synthetic and by-product nitrogen, 
therefore, will soon approach, the Bureau estimates, 
double the output of 424,000 tons in 1939. Ordinarily 
almost three-fourths of the total domestic con- 
sumption of chemical nitrogen is in fertilisers, the 
remainder being used in industry and for the manu- 
facture of explosives. The increased use of chemical 
nitrogen in the manufacture of explosives is expected, 
however, to alter these proportions to some degree. 








TECHNICAL REPORTS 


E.R.A. Report, Ref. G; \T 131 : Recent Experience with 
Calcium Sulphate and other Types of Cement for Glass 
Inserts in Flameproof Enclosures. By A. P. Paton, B.Sc., 
A.M.I. Mech. E.—Since the issue of report Ref. G/T 114 
in September, 1939 (dealing with information available 
at that time on calcium sulphate and iron cements), 
certain new calcium sulphate products have been pro- 
duced. A questionnaire was sent to firms likely to be 
interested in the use of these cements for flameproof 
gear, and the present report embodies the information 
received. Some new information is included on litharge 
and glycerine cements and iron cement, and general 
questions relating to hydration of calcium sulphate cements 
are also dealt with. Copies may be obtained from the 
British Electrical and Allied Industries Research Associa- 
tion, 15, Savoy Street, London, W.C.2. Price Is. 6d., 
postage 4d. 








Tue Burma anv Cuina Raitway.—The question of 
railway communication between Burma and China has 
been under discussion for many years. It was, in fact, 
first examined in the ‘nineties. Some three years ago 
the construction of the whole line, both in Burma and 
China, was under consideration by private commercial 
organisations, but this came to nothing, as it was doubted 
whether the line would become a paying proposition from 
the point of view of private investors. Similar con- 
siderations precluded the Government of Burma from 
undertaking the project from their own resources, but it 
has now been decided that as a long-term project the 
railway will be constructed from funds provided by H.M. 
Government in the United Kingdom, the Government 
of Burma to be given the option to acquire the railway 

_ at a later date. The railway will follow a different align- 
ment from the famous Burma Road for about two-thirds 
of its length, thereafter following much the same route 
as the Road to Kunming. The length to be built in Burma 
is 110 miles across the hilly plateau of the Federated 
Shan States. In Burma the first half is comparatively 
straightforward, but the second half will involve many 
cuttings and bridges. The chief task in the Burma 
section is the bridging of the Salween, a river 500ft. wide. 
The first section in China is comparatively simple, running 
up the Namting Valley ; thereafter comes a very difficult 
section in which immense ranges of hills, 7000ft. in 
height with precipitous sides, have to be crossed, including 
a major bridge over the Mekong River. The eastern half 
of the Chinese section is easier; on this part a good deal 
of work has already been done. It is estimated that the 
Burma section will cost not less than £2,000,000, and 
will take about two years to complete. 





Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Control of Iron Products 


The Ministry of Supply has issued the Control 
of Iron and Steel (No. 15) Order, 194J]—see page 60 
—which came into force on July 17th, 1941, and revokes 
the Nos. 8, 10, 11, 12, and 13 Orders. The principal 
alterations under the Order are :—(1) The incorporation 
in the Distribution of Steel Supplies Scheme of all iron 
products, except pig iron, but including iron castings, with 
effect as from September Ist next. It will be neo 
for all then existing orders to have been authorised by the 
responsible Government Departments at that date. For 
the period to August 3lst next the Direction No. 1 issued 
with the Order maintains the present arrangements for 
licensing of iron products. (2) The prohibition of the 
treatment, use, and consumption without authority of 
iron and steel in the production, repair, or maintenance of 
articles not controlled under the Order. The main effect 
of the new provision will be to control the use of iron or 
steel by firms within the industry who also make products 
not subject to control, e.g,, an ironfounder cannot convert 
his iron castings into stoves or baths without authority. 
(3) The quantity and value of material which may be 
bought by any one customer from stockholding merchants 
without licence is limited. This supplements the arrange- 
ments already in force by which the quantities allocated 
to stockholders are rationed. In addition, the control is 
extended to cover iron powder, carbon graphite electrodes, 
and anodes, except illuminating and welding qualities, and 
petroleum coke. The acquisition of all iron powder, 
except carbonyl iron powder, has been exempted from 
licence. Apart from the exemption from licence of small 
purchases from stockholding merchants, as mentioned 
above, provision is made for the exemption of small pur- 
chases of certain materials, whether purchased from a 
stockholding merchant or a producer. The maximum 
prices fixed under the Order are, in the main, unaltered, 
but minor adjustments and additions have been made 
in the schedules. Copies of the Order, including Direction 
No. 1, may be obtained from H.M. Stationery Office, York 
House, Kingsway, W.C.2, or through any bookseller, on and 
after July 19th, 1941. 


The Pig Iron Market 


The activity which characterised the pig iron 
market a week or two ago has diminished, since most of 
the allocations received by the consumers from the 
Control have now been covered. There are still, how- 
ever, some contracts under negotiation. The demand for 
high phosphoric pig iron remains comparatively quiet, 
since the light castings industries, both in England arid 
Scotland, are by no means fully employed, as a result 
of the restrictions upon building. A few of the light 
castings foundries have secured work from the Govern- 
ment, but hopes which were entertained that the industry 
might be fully employed upon war work have not been 
fulfilled, as in many cases the establishments were not 
suitable for these requirements. The heavy engineering 
foundries, however, are busily employed, and are taking 
up large quantities of hematite and special irons, and in 
some cases are making use of a certain amount of high 
phosphoric iron, which they are using to substitute for 
other qualities. There has been a rather better demand in 
Lancashire for some of the lower qualities of pig iron, but 
employment in the jobbing foundry trade has fluctuated 
of late; and a number of firms cannot see their way far 
ahead. The makers of high phosphoric iron in the Midlands 
are experiencing a. strong demand, and are supplying most 
of the foundries on the North-East Coast, whilst they are 
also sending good quantities to Scotland. Business in 
low phosphoric iron and hematite is restricted, although 
the demand continues heavy and wherever possible con- 
sumers are using substitutes in order that these descrip- 
tions should be reserved for special work. The demand 
for foundry pig iron in Scotland is steady, but sufficient 
supplies are available to meet all requirements. The 
heavy engineering foundries are extremely busy, and are 
using considerable quantities of special irons. 


Scotland and the North 


The busy conditions which have ruled at the 
Scottish steel works for so long are well maintained, and 
large tonnages of steel of all descriptions are being produced 
for the Government. In certain directions the works 
appear able to give more prompt delivery than for a long 
time, but, on the other hand, the requirements of tne 
Services and Government Departments are so large that 
only a small proportion of the output can be devoted to 
non-essential uses or to the export trade. The demand for 
plates is one of the features of the position. This has 
existed for some months now, and so far as can be seen 
will continue for a long time, since the shipyards are fully 
employed upon new construction and repairs. The position 
of structural steel does not change greatly, and whilst the 
heavier sizes are not in quite such active request, there is 
a steady call for the lighter sizes, and the pressure to obtain 
deliveries is unchecked. There is also an insistent demand 
for alloy and special steels, which are required in large 
quantities by the armament and munition makers. The 
Scottish wrought iron makers have good order books, 
principally for best quality iron, but the commoner sorts 
are not in particularly strong request. The sheet works 
are fully employed, but the amount of new business coming 
forward has shown some decline, and the works for the 
most part are able to give quicker deliveries than has been 
the case for some months. In the Lancashire market a 
huge volume of business has been transacted of late, and 
there has been a greatly increased request for special 
materials, including nickel and alloy steels, stainless, and 
heat-resisting steels. Steel bars have an active market, 
and there is steady pressure to obtain supplies. of the 
large as well as the small diameters. On the North-West 
Coast the steel works are actively engaged upon work 
arising from the war and are turning out large tonnages 
of steels. 





Unless otherwise specified home trade quotations 


Export quantities are f.o.b. steamer 


The North-East Coast and Yorkshire 


The whole of the steel industry on the North- 
East Coast is busily employed upon Government require- 
ments arising out of the war. A few complaints are 
heard that steel materials for ordinary business are prac- 
tically impossible to obtain, except in special cases, but 
it is realised that this is a state of affairs that cannot be 
avoided. The works employed upon producing semis are 
operating at heavy pressure, and the demand for these 
products seems likely to increase, as a result of the restric- 
tion upon imports. The re-rolling works, however, are 
not likely to suffer, since the Control has the situation well 
in hand, and is understood to have large reserves to meet 
any extra calls which may be made upon it. There is a 
steady demand for joists and heavy sections, and lately 
the requirements have increased for this class of material, 
although the demand is not so strong as for the lighter 
sections which are passing into consumption almost as 
soon as they are produced. There is a strong request for 
special steels, and the demand for these looks like e d- 
ing still further. For the time being the position is rather 
tight in spite of considerable imports from the United 
States. The call for plates continues insistent, and big 
to es are being produced. The shipbuilding industry 
is taking large quantities, and will continue to do so for 
a long time, since the indust as a particularly heavy 
programme of work in hand. "She boilermakers are fully 
occupied, and the tank makers also are requiring plates 
of all thicknesses. All the steel works in the Yorkshire 
district are fully employed, but reports are current that 
there is a slackening in the demand for supplies from 
several quarters. The home demand for billets has 
increased, but the production is on a good scale, and 
supplies reach consumers regularly. For the moment 
there would appear to be a particularly strong demand 
for shell and tank steels, and some works are concentrat- 
ing upon these descriptions. There is, of course, a never- 
ceasing call for aircraft steels. At Sheffield there is great 
activity, and amongst the busiest section of the trade is 
the crucible steel industry. 


Copper and Tin 

The copper situation does not change much from 
week to week. In Great Britain consumers are receiving 
the full supplies with regularity and so far as is known 
shipments continue to reach here in sufficient volume to 
make the position secure. There is a huge demand and, 
naturally, the Control carefully scrutinises applications 
for licences in order to ensure that the metal is not used 
for unessential purposes. In the United States the position 
seems rather tight, but prices are unchanged at 12c. for 
domestic and 1 1c. f.a.s. for export, but the latter quotation 
is purely nominal, since no copper is available for overseas 
destinations. The American defence programme is 
absorbing huge quantities, and since licences have been 
instituted in the United States the position there much 
resembles that existing in Great Britain. A certain 
amount of nervousness is shown by the American copper 
trade as to whether future supplies will be sufficient to 
meet the requirements of ordinary commercial users as 
well as the defence programme and the “ aid to Britain ” 
plans. The United States can, however, obtain large 
supplies from South American mines, although it is 
suggested that the quantities hitherto obtained have not 
come forward so quickly or reliably as had been expected. 
There seems little doubt, however, that it would be only 
a question of time until satisfactory arrangements are 
made to deal with the situation. The tin market has 
fluctuated within narrow limits and so far as can be judged 
there is not likely to be any sharp change for the time being. 
No export licences are being issued to any destination and 
apparently the authorities are attempting to accumulate 
stocks. There have been some export inquiries, which, 
under these conditions, have not matured into business. 
British consumers are receiving supplies for war work and 
in this respect the situation is comfortable. The present 
price of tin should be satisfactory to producers, and 
although the world production is probably for the time 
being in excess of the world’s consumption, there seems no 
likelihood of an important downward movement. There 
is, of course, practically no speculation in the market, 
which in its present state is not likely to attract 
speculators. 


Lead and Spelter 

The lead position in Great Britain remains com- 
fortable and although the demand from the war industries 
is on a heavy scale the position is satisfactory. A certain 
amount of lead is also available for commercial p ses, 
but by far the greater proportion of the demand is for 
uses arising from the war. One of the most active branches 
of the consuming industries is the cable and battery 
makers and, on the other hand, the call for lead pipes and 
sheets is on a rather disappointing scale. In the United 
States there is a big demand largely on account of the 
defence programme. Civilian consumption has already 
been decreased in the United States, and although stocks 
of lead are at a low level in that country the position does 
not seem to cause serious concern. The situation, however, 
does appear to be growing tighter.... Rather stringent 
conditions rule in the spelter market, although so far as 
the war industries are concerned the consumers are obtain- 
ing all the metal they require. There have been some 
export inquiries, but these have rarely been satisfied. India 
has been in the market for hard spelter, and it is suggested 
that consumers in that country have also applied for metal 
to Canada. In the United States the position remains 
practically unchanged and is as stringent as it has been 
during the past month or two. Prices have remained 
unchanged at 7}c., East St. Louis, for the domestic market. 








Proressor C. O. BANNISTER is retiring from the Chair 
of Metallurgy, Liverpool University, which he has held 
since its foundation in 1920. 
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Rail and Road 


An Inpustriat Lixe.—Reports from Russia indicaté 
the opening of a railway from Neldy to Jezkazgan. This 
260-mile line connects the Jezhazgan copper-producing 
area with the main railway system of the U.S.S.R., and is 
likely to play an important part in the economic develop- 
ment of the area traversed. 


Propucer Gas VEHICLES.—Vauxhall Motors, Ltd., of 
Luton, has entered the producer gas field, with a cross- 
draught product with an ash-discharging floor plate below 
the fire, and also an inlet manifold for petrol-started pro- 
ducer gas vehicles, the object of which is to provide 
passages of cross-sectional area appropriate to the require- 
ments of the two fuels. 

PropucEeR Gas VEHICLES IN FINLAND.—A year ago 
so little petrol was available in Finland that lorry owners 
could obtain a limited supply only if they could show 
that arrangements had been made to install wood or 
charcoal-burning gas producers. As a@ consequence by 
the end of 1940 there were about 8500 producer gas 
vehicles in traffic. 

EMPLOYMENT ON British Raruways.—The total wages 
bill of the British railway staffs in 1940 is said to have 
been £123,000,000. The total number employed was 
555,337, including the following main grades :—67,000 
clerks, 35,000 drivers and motormen, 33,000 firemen, 
50,000 permanent way men, 40,000 porters, 17,000 
shunters, 23,000 signalmen, and 106,000 employed in the 
shops. 

ARGENTINE FUEL SHORTAGE.—The Argentine railways 
are feeling the pinch of fuel shortage. The usual supply of 
British coal is now practically cut off. American coal is 
largely unobtainable owing to exchange problems. Wood 
fuel is used, but its bulk and low calorific value make it 
unsatisfactory even for goods train working. Fuel oil, 
difficult to obtain, involves the conversion of locomotives, 
and the executives are turning to the surplus of maize 
in the country. Efforts are being made to find a suitable 
way of burning it—alone or mixed with coal—in loco- 
motive fire-boxes. 

“No Smoxinc.”—The New York suburban passenger 
railways are getting worried over the smoking problem, 
and new indicators for smoking and non-smoking carriages 
were installed recently by one company in all its 1300 
steam and electric passenger carriages. Fitted to brackets 
on both ends of each carriage, the new signs have a green 
background with white letters reading ‘“‘ Smoking Per- 
mitted *’ on one side, and a red background with ‘‘ Smoking 
Prohibited in This Car” on the reverse. Since February 
this company has pursued a uniform policy of placing 
smoking carriages at the east end of all trains. Formerly 
it placed smoking carriages next to locomotives on steam 
trains and at the east end of electric trains. 


SALVAGE OvT oF THE ORDINARY.—Last winter an 
Allis-Chalmers tractor of 3 tons weight was creeping 
across an ice-bound sound in Canada when a crack 
developed and the tractor and its trailer sank in 100ft. of 
water some 3 miles from the shore. Canadian Engineering 
has since disclosed how it was retrieved after being 
located by a diver. A number of big boom timbers, 
some 60ft. in length, were hauled to the scene of the 
accident and a huge raft built. A headframe was con- 
structed above the raft, the complete structure being made 
strong enough to float the tractor. The work, after all 
was made ready, took three days and entailed six dives 
by two men. The only damage to the tractor was to the 
fuel tank. It was only half full when the machine sank, 
and the pressure of the water flattened it. 


THE WELSH HicHLAND Ratway.—The Welsh High- 
land Railway has been purchased for dismantling by 
George Cohen, Sons and Co., Ltd. As a consequence, 
some 1200 tons of relayable rails, several thousand 
sleepers, and a considerable tonnage of scrap will become 
available for the national war effort. The railway runs 
for about 28 miles from Portmadoc to Dinas Junction, in 
Caernarvonshire. It has not paid for many years past, 
although there was at one time a fair traffic in timber, 
as well as in slate from the neighbouring quarries. It was 
originally called the North Wales Narrow Gauge Railway, 
and was opened in 1875 from Dinas Junction to South 
Snowdon. In 1923 the name was changed to the Welsh 
Highland, and an extension built to Portmadoc, joining 
up with the Festiniog Railway of the same gauge. In 
1934 the line was leased to the Festiniog and three years 
later it was closed to all traffic by that company. There 
are two locomotives, a Russell 2-6-2 tank, built in 1906 
at Hunslet Foundry, and a Baldwin 4-6-0 tank, built at 
the Baldwin Locomotive Works, U.S.A., in 1917. 





Air and Water 


Motor LirEBOAT FOR CARMARTHEN.—A motor life- 
boat has arrived at Ferryside, Carmarthen Bay, to replace 
the pulling and sailing lifeboat. It has been stated that 
there is now only one lifeboat on the Welsh coast which is 
not motor driven. 

Canapian Arr SERvICES.—The services of Canadian 
Airways, Ltd., and Mackenzie Air Service, Ltd., have now 
been taken over by the Canadian Pacific Railway. The 
two companies will in future operate under the name of 
United Air Services, Ltd. 

GOLDEN GATE Bripce.—Tests made recently on a 
model of the Golden Gate bridge in the wind tunnel at 
Stanford University were referred to in a recent report by 
Mr. Russell G. Cone, the district’s former engineer. Mr. 
Cone recommends further studies because he believes the 
recent model tests at Stanford were not conclusive. Aero- 


dynamic forces were not taken into account at the time the 
Golden Gate bridge was designed, and Mr. Cone suggests 
that it is advisable to make a thorough investigation in the 





light of the new knowledge gained as a result of the 


Memoranda | 


Tacoma Narrows bridge collapse. Professor E. G. Reid, 
who made the wind tunnel tests, has expressed the opinion 
that they did not indicate any dangerous vibrations 
characteristic in the bridge. The Golden Gate bridge 
withstood a wind velocity of 72 m.p.h. some years ago with 
only relatively slight deflection. 

AMERICAN AIRCRAFT PRoDUCTION.—Military and heayy 
commercial aircraft produced in the United States during 
the month of June numbered 1476. This exceeds the total 
for April, which was the next highest, by forty-nine. 
Lowest for the first six months of the year was February, 
with 972. The monthly production over the first helf of 
this year averages 1223. 


MERCANTILE SHIPPING LossES IN JUNE: ERRATUM.— 
With reference to the June shipping losses, referred to in 
one of last week’s Journal notes, we pointed out that the 
June losses were substantially lower than those for May, 
but that it was still necessary to reduce still further the 
high rate of sinking. The figure of 400,000,000 tons 
yearly should, of course, have read 4,000,000 tons. 

CoNSOLIDATED B-24 LIBERAToRS.—An announcement 
in Flight records that the Ford Motor Company is to build 
complete Consolidated B-24 Liberators at a new plant now 
being constructed at Ypsilanti, Michigan. The factory 
was designed originally as a parts factory, but provision 
was made for the easy addition of a very long assembly 
line. Parts and perhaps complete engines will be turned 
out by the end of the year, it is reported. It is stated that 
the plant is being designed to produce 270 bombers per 
month. 

Ere AnD U.S.A. Arr SERVICE.—It has been announced 
that a direct air service has been established between 
Eire and the United States. British Overseas Airways 
propose to maintain this service between Foynes and 
Baltimore with the flying boats “ Bristol,’ “‘ Bangor,” 
and ‘“‘ Berwick.”’ The new route is to be additional to the 
service already in operation from this country vid Lisbon, 
and the air ferry service. 


Miscellanea 


LITHARGE FOR RusBBER.—Time was when the lead 
oxide known as litharge was widely used in the rubber 
industry. Then zinc oxide took its place, but with a war 
shortage makers of certain grades of rubber are replacing 
zinc oxide in many cases by means of litharge. The fact 
that the latter blackens during vulcanisation, and can 
therefore only be used in dark products, limits its appli- 
cation. 

LUBRICATING THE War MacuineE.—The Aziende 
Nazionale Industrie Combustibile, Italy’s largest oil and 
coal hydrogenation undertaking, will begin the production 
of synthetic lubricating oil and paraffin this year. War 
conditions have given a pronounced impetus to the 
Mexican graphite industry, exports to the U.S.A. having 
advanced from 18-1 to 29-1 million pounds between 1939 
and 1940. 

CANADIAN PETROLEUM.—Canada’s output of crude 
petroleum is steadily rising. In 1940 it totalled 8,718,000 
barrels, as compared with 7,837,500 barrels in 1939. Last 
year’s output set up a new record for the fourth year in 
succession. In 1936 production was only 1,500,400 barrels. 
The introduction of the acidisation process in 1937 was 
an influential factor in bringing about the increased pro- 
duction, but many new wells have been put into operation, 
during the last three years. 


Tue I.E.E.’s New Fretp.—What is to be known as the 
Installations Section of the Institution of Electrical Engi- 
neers will have within its scope “ all matters relating to the 
study, design, manufacture, construction, installation, 
maintenance, operation, and employment of equipment 
and apparatus used in electrical installations inside and 
outside buildings, including those for lighting, heating, 
ventilating, and domestic purposes, and for general 
industrial, agricultural, mining, and marine applications.” 


Trn For GLAssMAKERS.—Increasing attention is being 
paid to the use of tin oxide in glass making. It is employed 
to impart a degree of opacity to shades for lamps and is 
widely used in the opal glass backing of tubing intended 
for thermometers, burettes, levels, and gauge glasses. 
Stannous chloride is used in the production of ruby glasses, 
while stannic oxide, otherwise ‘“‘ putty powder,” is a 
recognised abrasive for polishing the rough surface of cuts 
produced by carborundum wheels in the manufacture of 
cut table glass. The ‘“‘ putty powder,” suspended in water, 
is fed on to the edge of a wooden polishing wheel shaped 
to the angle of the cut. 

No Arrer Gitow.—The sale of matches that have an 
“after glow” is prohibited in most of the States of 
America, and makers are devising methods of preventing 
a spark on the splint after striking. For wooden matches 
an effective and widely used treatment consists in dipping 
the splints to about two-thirds of their length in a weak 
aqueous solution (about 0-5 per cent.) of ammonium 
phosphate, and then driving off the surplus water from 
the wood by treatment in a drying chamber. Board for 
book match use is usually impregnated at the paper mill 
during the manufacturing process, thereby requiring no 
further impregnation treatment at the match factory. 


_ Brick Inpustry CommirrEE.—The Minister of Works, 
in view of the importance of an efficient brick industry 
both during and after the war, has decided, with the 
agreement of the industry, to appoint a committee, repre- 
sentative of all interests, to advise him on the subject. 
Mr. Oliver Simmonds, M.P., has agreed to be Chairman of 
the Committee, which will, in particular, advise on steps 
to be taken to secure adequate output, maximum co- 
ordination, pooling of resources, and information, 
economy of manufacture and introduction of more 
scientific methods. ‘The Committee will first consider 
steps to be taken immediately to assist the war effort. 





THe Cost or Gas Masxks.—The U.S.A. will spend 
10 million dollars in connection with supplies of gas mask 
charcoal and other chemicals used in gas defensive appli- 
ances. The figures come from the Chemical Warfare Service 
of the United States Army. About half of this total is 
to cover the cost of construction of certain plants which 
will be owned by the Government, though built by the 
firms concerned. 


From Mitx To Pararrin.—The Alfa-Laval Company, 
Ltd., has adapted its dairy machines for cleaning 
machine parts, aircraft components, and engineering 
plant generally by means of a paraffin wash. The 
parts to be cleaned are placed in a welded spray 
booth on a loose perforated plate, and the washing is 
effected by means of a pistol type spray gun with trigger- 
operated control valve and an adjustable nozzle. The 
used paraffin gravitates to a tank and after being strained 
and clarified is used again. The complete unit is self- 
contained, 6ft. high by 6ft. wide, and weighs approxi- 
mately 10 cwt. 


THE IMPORTANCE OF PEBBLES.—War has interrupted the 
supplies of grinding pebbles from Denmark, Belgium and 
France, and the U.S. Bureau of Mines has had to investi- 
gate domestic sources. The feldspar industry is one of the 
largest users of fiint grinding mediums, and they are also 
used by grinders of talc, soapstone, sandstone, quartz, 
chalk, lithopone and other materials. Flint pebbles have 
been used largely in cement mills and for the fine grinding 
of gold, copper and other ores in which iron contamination 
is not specially deleterious. Quartzite deposits near Jasper, 
Minnesota, appear to be the only American source of 
grinding pebbles. 


Personal and Business 


Captain J. MONTADOR, marine superintendent of 


T. and J. Brocklebank, Ltd., Liverpool, has retired. 

Mr. E. O. Taytor has been appointed to the senior 
lectureship in electrical engineering at the Heriot-Watt 
College, Edinburgh. 

Mr. H. M. Woopuams, general manager of Sir W. G. 
Armstrong, Whitworth Aircraft, Ltd., has been appointed 
to the board of directors. 

Mr. N. A. MatHeson has been appointed harbour 
engineer at Dundee, in succession to Mr. J. Hannay 
Thompson, who is retiring. 

Mr. W. Jorpan Apam has been appointed a member of 
the Chemistry Research Board of the Department of 
Scientific and Industrial Research. 

Mr. B. Ex1tort Common has been appointed Regional 
Port Director for the North-Eastern Region of England, 
which extends from the Tweed to the Tees. 

Masor Epmunp Howarp has been appointed Con- 
troller of Building Construction in the Ministry of Supply, 
in place of Mr. J. W. Gibson who has resigned. 

Captain J. B. Biack, of Standard Motors Company, 
Ltd., has been appointed Chairman of the Joint Aero- 
Engine Shadow Committee of the Ministry of Aircraft 
Production. 

THE CARBORUNDUM Company, Ltd., informs us that the 
address of its London office is now 3 and 4, Parkfield 
Parade, High Road, Ickenham, Middlesex. Telephone, 
Ruislip 3586. 

Mr. GrorrrREY Dawson is retiring from the editorship 
of The Times in September. He will be succeeded by 
Mr. R. M. Barrington-Ward, who has been assistant 
editor for nearly fourteen years. 

Mr. F. G. Bristow, general secretary of the Com- 
mercial Motor Users Association, has been elected Chair- 
man of the National Executive Committee of the Royal 
Society for the Prevention of Accidents. 

THE headquarters of the Ministry of Labour and National 
Service are now at St. James’s Square, London, 8.W.1. 
The telephone number is Whitehall 6200, and the tele- 
graphic address ‘‘ Minlabour, Piccy, London.” 

Tue Minister of Supply has appointed Sir James Calder, 
Adviser on Home Timber Production, to the Raw Materials 
Branch of the Ministry. Mr. G. Lenanton has succeeded 
Sir James as Director of Home Timber Production. 


Mr. AsHtEy S. Warp has been appointed chairman 
and managing director of Thos. W. Ward, Ltd. Mr. 
George Wood has been appointed deputy chairman and 
joint managing director, and Mr. Arnold Carr has been 
appointed a full director of the company. Mr. Ashley S. 

ard has also been appointed chairman of the Ketton 
Portland Cement Company, Ltd., and Mr. F. R. Stagg 
deputy chairman and managing director of that company. 
Mr. Stagg is also assistant managing director of Thos. W. 

ard, Ltd. 








Forthcoming Engagements 


Secretaries of Inst F , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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Diesel Engine Users Association 

Wednesday, July 30th.—Caxton Hall, Caxton Street, S.W.1. 
Heavy Oil Engine Working Costs Report, 1939-40 
2.30 p.m. 

Iron and Steel Institute 

Saturday, July 26th.-—-Technical College, Newport, Mon. Joint 
meeting with Newport Metallurgical Society. ‘‘ The 
Influence of Some Special! Elements upon the Strain-ageing 
and Yield Point Characteristics of Low-carben Steels,” 
C. A. Edwards. 6.15 p.m. 

Physical Society 

To-day, July 25th.—Science Museum, South Kensington, 8.W.7. 

Charles Chree Address, by Professor 8. Chapman. 5 p.m. 














